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Python 
n Linux 


Python is a fantastic programming language, 
combining ease of use with a generous helping of 
power to allow the user to create both minor utilities 
or performance-heavy computational tasks. 


However, there's more to Python than simply being 
another programming language. It has a vibrant and 
lively community behind it that shares knowledge, 
code and project ideas, as well as bug fixes for 
future releases. 


We've used a Raspberry Pi for this section of the 
book, as it's Linux based and one of the best coding 
platforms available. The Pi's features and functions 
make it the perfect Python programming partner, so 
let's get started. 
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—Ó 
Why Python? 


There are many different programming languages available for the modern computer, 
and some still available for older 8 and 16-bit computers too. Some of these languages 


are designed for scientific work, others for mobile platforms and such. So why choose 
Python out of all the rest? 


PYTHON POWER 


Ever since the earliest home computers were available, enthusiasts, users and professionals have toiled away until the wee 
hours, slaving over an overheating heap of circuitry to create something akin to magic. 


These pioneers of programming carved their way into a new 
frontier, Forging small routines that enabled the letter ‘A’ to scroll 
across the screen. It may not sound terribly exciting to a generation 
that's used to ultra high-definition graphics and open world, multi- 
player online gaming. However, Forty-something years ago it was 
blindingly brilliant. 


Naturally these bedroom coders helped form the foundations For 
every piece of digital technology we use today. Some went on to 
become chief developers for top software companies, whereas 
others pushed the available hardware to its limits and founded the 
billion pound gaming empire that continually amazes us. 


Regardless of whether you use an Android device, iOS device, PC, 
Mac, Linux, Smart TV, games console, MP3 player, GPS device built-in 
to a car, set-top box or a thousand other connected and ‘smart’ 
appliances, behind them all is programming. 


All Ehose aforementioned digital devices need instructions to tell 
them what to do, and allow them to be interacted with. These 
instructions Form the programming core of the device and that core 
can be built using a variety of programming languages. 


The languages in use today differ depending on the situation, the 
platform, the device's use and how the device will interact with its 
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environment or users. Operating systems, such as Windows, macOS 
and such are usually a combination of C++, C#, assembly and some 
form of visual-based language. Games generally use C++ whilst web 
pages can use a plethora of available languages such as HTML, Java, 
Python and so on. 


More general-purpose programming is used to create programs, 
apps, software or whatever else you want to call them. They're 
widely used across all hardware platforms and suit virtually every 
conceivable application. Some operate faster than others and some 
are easier to learn and use than others. Python is one such general- 
purpose language. 


Python is what's known as a High-Level Language, in that it 'talks' 
to the hardware and operating system using a variety of arrays, 
variables, objects, arithmetic, subroutines, loops and countless 
more interactions. Whilst it's not as streamlined as a Low-Level 
Language, which can deal directly with memory addresses, call 
stacks and registers, its benefit is that it's universally accessible 
and easy to learn. 


//file: Invoke.java 
import java.lang.reflect.* 


class Invoke { 
uv ami void main( string [] args ) 1 
try 
Class c = class.forName( args[0] ); 


tStpod 9. m = c.getMethod( args[1], new Class 
Object i = m.invoke( null, null ); 
System.out.println( 
savage static method: " + args[1] 
" of class: " + args[0] 
E " with no args\nResults: " + ret ); 


} catch £ ClassNotFoundExcept ion e)f 
// Class.forName( ) can't find the class 
catch € NosuchMethodExcept ion e2 ) { 
// that method doesn't exist 
} catch £ 1] lege iAccnesExcapt ron e3 ) { 
// we don't have permission to invoke that 
method 
} catch ( InvocationTargetException e4 ) { 
// an exception ocurred while invoking that 
method 
System.out.println( 
"Method threw an: + e4. 
getTargetException( ) ); 


} 
h 


Java is a powerful 
language that's used in 
web pages, set-top boxes, 
TVs and even cars. 


Python was created over twenty six years ago and has evolved to 
become an ideal beginner's language for learning how to program a 
computer. It's perfect for the hobbyist, enthusiast, student, teacher 
and those who simply need to create their own unique interaction 
between either themselves or a piece of external hardware and the 
computer itself. 


Python is free to download, install and use and is available for Linux, 
Windows, macOS, MS-DOS, OS/2, BeOS, IBM i-series machines, and 
even RISC OS. It has been voted one of the top five programming 
languages in the world and is continually evolving ahead of the 
hardware and Internet development curve. 


So to answer the question: why python? Simply put, it's free, easy to 
learn, exceptionally powerful, universally accepted, effective and a 
superb learning and educational tool. 
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BASIC was once the starter language that early 
8-bit home computer users learned. 


print(HANGMAN[0]) 
attempts - len(HANGMAN) - 1 


while (attempts !- @ and "-" in word guessed): 
print(("\nYou have {} attempts remaining").format(attempts)) 
joined word - "".join(word guessed) 
print(joined word) 


try: 
player guess = str(input("\nPlease select a letter between A-Z" + "\n> “)). 
except: 
print("That is not valid input. Please try again.") 
continue 
else: 
if not player guess.isalpha(): ; 1 
print("That is not a letter. Please try. again. E 
continue 
elif len(player guess) > 1: # e le 
print("That is more than one letter. Please try again.") 
continue 
elif player guess in guessed letters: * t t e 
print("You have already guessed that letter. Please try again.") 
continue 
else: 
pass 


guessed letters.append(player guess) 
for letter in range(len(chosen word)): 
if player guess -- chosen word[letter]: 


word guessed[letter] = player. guess * 


if player guess not in chosen word: 


2 Python is a more modern take on BASIC, it's easy to learn 
es and makes for an ideal beginner's programming language. 
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Python on Linux 


^ 


How to Set Up 
Python in Linux 


PYTHON PENGUIN 


Linux is such a versatile operating system that it's often difficult to nail down just one way of doing something. Different 
distributions go about installing software in different ways, so we're sticking with Linux Mint for this particular tutorial. 


STEP 1 First you need to ascertain which version of Python 
is currently installed in your Linux system. To begin 
with, drop into a Terminal session from your distro's menu or hit the 
Ctrl+Alt+T keys. 


david@david-Mint: - 


Search Terminal 


File Edit 
david@david-Mint:~$ Jj 


View Help 


STEP 3 In our case we have both Python 2 and 3 installed; 
as long as Python 3.x.x is installed, then the code in 
our tutorials will work. It's always worth checking to see if the distro 


has been updated with the latest versions, so enter: sudo apt-get 
update && sudo apt-get upgrade to update the system. 


david@david-Mint: ~ 


File Edit View Search Terminal Help 


david@david-Mint:~$ python 
Python 2.7.15rcl 
david@david-Mint:~$ python3 --version 

Python 3.6.7 

david@david-Mint:~$ sudo apt-get update && sudo apt-get upgrade 


--version 


[sudo] password for david: I 


STEP 2 Next enter python --version into the Terminal 
screen. You should have the output relating to 
version 2.x of Python in the display. By default, most Linux distros 


come with both Python 2 and 3, as there’s plenty of code out there 
still available For Python 2. Now enter: python3 --version. 


david@david-Mint: ~ 
File Edit 


david@david-Mint:~$ python --version 
Python 2.7.15rc1 

david@david-Mint:~$ python3 --version 
Python 3.6.7 

david@david-Mint:~$ B 


View Search Terminal Help 


STEP 4 Once the update and upgrade completes, enter: 
python3 --version again to see if Python 3.x 

is updated or even installed; as long as you have Python 3.x, you're 
running the most recent major version. The numbers after the 3. 


indicate patches and further updates. Often they're unnecessary 
but can contain vital new elements. 


4 I.1.3-5ubuntue. J KB 
Get:2 http://archive.ubuntu.com/ubuntu bionic-updates/main amd64 libasound2-data 
all 1.1.3-5ubuntu0.2 [36.5 kB] 

Get:3 http://archive.ubuntu.com/ubuntu bionic-updates/main amd64 linux-libc-dev 
amd64 4.15.0-44.47 [1,013 kB] 

Fetched 1,409 kB in 0s (3,023 kB/s) 

(Reading database ... 290768 files and directories currently installed.) 
Preparing to unpack .../libasound2 1.1.3-5ubuntu0.2 amd64.deb ... 

Unpacking libasound2:amd64 (1.1.3-5ubuntu0.2) over (1.1.3-5ubuntu0.1) ... 
Preparing to unpack .../libasound2-data 1.1.3-5ubuntu0.2 all.deb ... 


Unpacking libasound2-data (1.1.3-5ubuntu0.2) over (1.1.3-5ubuntu0.1) ... 


Preparing to unpack .../linux-libc-dev 4.15.0-44.47 amd64.deb ... 
Unpacking linux-libc-dev:amd64 (4.15.0-44.47) over (4.15.0-43.46) ... 
Setting up libasound2-data (1.1.3-5ubuntu0.2) ... 

Setting up linux-libc-dev:amd64 (4.15.0-44.47) ... 

Setting up libasound2:amd64 (1.1.3-5ubuntu0.2) ... 

Processing triggers for libc-bin (2.27-3ubuntul) ... 
david@david-Mint:~$ python3 --version 

Python 3.6.7 

davidédavid-Mint:-$ Jf 


However, if you want the latest, cutting edge 
version, you need to build Python from source. Start 


by entering these commands into the Terminal: 


sudo apt-get install build-essential checkinstall 
sudo apt-get install libreadline-gplv2-dev 
libncursesw5-dev libssl-dev libsqlite3-dev tk-dev 
libgdbm-dev libc6-dev libbz2-dev 


david&david-Mint: ~ > O 


File Edit View Search Terminal Help 


do apt-get install build-essential checkinstall 
Done 


Reading package lists... 
Building dependency tree 
Reading state information... Done 
build-essential is already the newest version (12.4ubuntul). 
The following NEW packages will be installed 

checkinstall 
Ə to upgrade, 1 to newly install, 8 to remove and 3 not to upgrade. 
Need to get 97.1 kB of archives. 
After this operation, 438 kB of additional disk space will be used. 
Do you want to continue? [Y/n] y 


STEP 6 Open up your Linux web browser and go to 
the Python download page: www.python.org/ 
downloads. Click on Downloads followed by the button under 
the Python Source window. This opens a download dialogue box; 
choose a location and start the download process. 


Opening Python-3.7.2.tar.xz 
You have chosen to open: 


Python-3.7 2.tarxz 


which is: XZ archive (16.3 MB) 
from: https:/Awww.python.org 


What should Firefox do with this file? 


Hello, I'm Python! 


Openwith ^ Archive Manager (default) 


O Save File 


What is your name? 
Python 
Hi, Python 
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STEP 8 Within the Python folder, enter: 


./ configure 
sudo make altinstall 


This could take a while depending on the speed of your computer. 
Once finished, enter: python3.7 --version to checkthe 
installed latest version. You now have Python 3.7 installed, alongside 
older Python 3.x.x and Python 2. 

ng whether compiling and linking against OpenSSL works... 


for --with-ssl-default-suites... python 
reating ./config.status 


creating Makefile.pre 
creating Misc/python.pc 
creating Misc/python-config.sh 
creating Modules/ld so aix 
g : creating pyconfig.h 
creating Modules/Setup 


g lodules/Setup .local 
ng Makefile 


If you want a release build with all stable optimizations active (PGO, etc), 
please run ./configure --enable-optimizations 


$ sudo make altinstall 


9909900009099009000900090900900900009000000000900000909990000900090090099 


For the GUI IDLE, you need to enter the following 
command into the Terminal: 


STEP 9 


sudo apt-get install idle3 


The IDLE can then be started with the command idle3. Note that 
IDLE runs a different version from the one you installed from source. 


david@david-Mint: ~/Downloads/Python-3.7.2 
File Edit View Search Terminal Help 


nLoads /Python-3 
Done 


2$ sudo apt-get install idle3 


Reading package lists. 
Building dependency 
Reading state information... Done 
The following additional packages will be installed 
blt idle idle-python3.6 python3-tk tk8.6-blt2.5 
Suggested packages: 
lt-demo tix python3-tk-dbg 
ing NEW packages will be installed 
dle-python3.6 idle3 python3-tk tk8.6-blt2.5 
e, 6 to newly install, © to remove and 3 not to upgrade 
get 938 kB of archives. 

After this operation, 4,221 kB of additional disk 
Do you want to continue? [Y/n] J 


space will be used. 


STEP 7 In the Terminal, go the Downloads folder by 
entering cd Downloads/. Then unzip the contents 
of the downloaded Python source code with: tar. -xvf Python- 
3.Y.Y.tar.xz replacing the Y's with the version numbers 


you've downloaded. Now enter the newly unzipped folder with cd 
Python-3.Y.Y/. 


.2/0bject loatobject.c.h 

.2/0bjects/clinic/funcobject.c.h 
.7.2/0bjects/clinic/longobject.c.h 

.2/0bjects/clinic/dictobject.c.h 
-7.2/0bjects/clinic/structseq.c.h 
Python-3.7.2/0bjects/clin upleobject.c.h 
Python-3.7.2/0bjects/clinic/moduleobject. 
Python-3. Objects/clin 
Python-3.7.2/0bjects/bytearray 
Python-3.7.2/0bjects/typeobject. 
Python-3.7.2/0bjects/lnotab notes.txt 
Python-3.7.2/0bjects/methodobject.c 
Python-3.7.2/0bjects/tupleobject.c 
Python-3.7. 
Python-3. 
Python-3.7. 
Python-3. 
Python-3.7.2/ 
Python-3.7. 
Python-3.7.2/ 


listobject.c 
/bytes methods.c 
dictnotes.txt 
peslots.inc 
ads$ cd Python-3.7.2/ 


Dowr 


STEP 10 You also need PIP (Pip Installs Packages) which is a 
tool to help you install more modules and extras. 


Enter: sudo apt-get install python3-pip 
When PIP is installed, check For the latest update with: 
pip3 install --upgrade pip 


When complete, close the Terminal and Python 3.x will be available 
via the Programming section in your distro's menu. 


david@david-Mint: ~/Downloads/Python-3.7.2 -.0 


File Edit View Search Terminal Help 


2$ sudo apt-get install python3-pip 


dependency tree 


Reading state information... Done 


The following additional packages will be installed: 
python-pip-whl python3-distutils python3-lib2to3 
Recommended packages: 


python3-dev python3-setuptools python3-wheel 
The following NEW packages will be installed 

python-pip-whl python3-distutils python3-lib2to3 python3-pip 
© to upgrade, 4 to newly install, 8 to remove and 3 not to upgrade. 
Need to get 1,984 kB of archiv 
After this operation, 4,569 kB 
Do you want to continue? [Y/n] B 


f additional disk space will be used. 
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Starting Python for 
the First Time 


If you're using the new Raspberry Pi together with its latest release of the Pi OS, then 


you will need to manually install the Python IDLE. This is due to the Pi team removing 
the core Python IDLE in favour of their own coding text editor. 


STARTING PYTHON 


For those using the Pi4 and new Raspbian, drop into a Terminal and enter: sudo apt-get install idle3. Older versions of 


Raspbian already have the official Python IDLE pre-installed. 


STEP 1 With the Raspbian desktop loaded, click on the 


Menu button followed by Programming » Python 
3 (IDLE). This opens the Python 3 Shell. windows and Mac users can 
find the Python 3 IDLE Shell from within the Windows Start button 
menu and via Finder. 


© OSG | pies | 
=m. 


STEP 2 


into Python. This is a kind of sandbox, where you're able to try out 
some simple code and processes. 


The Shell is where you can enter code and see the 
responses and output of code you've programmed 


Python 3.4.2 Shell 
File Edit Shell Debug Options Windows Help 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 


Type "copyright", "credits" or "license()" for more information. 
>>> 


12 www.pclpublications.com 


STEP 3 For example, in the Shell enter: 2+2 
After pressing Enter, the next line displays the 
answer: 4. Basically, Python has taken the ‘code’ and produced the 
relevant output. 


Eile Edit Shell Debug Options Windows Help 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 


[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 
>>> 2+2 


4 
>>> | 


STEP 4 The Python Shell acts very much like a calculator, 
since code is basically a series of mathematical 
interactions with the system. Integers, which are the infinite 
sequence of whole numbers can easily be added, subtracted, 
multiplied and so on. 


Python 3.4.2 Shell 


Ele Edit Shell Debug Options Windows Help 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> 2+2 


>>> 8+6 


14 

>>> 23453+64545522 
64568975 

>>> 98778642342-12343 
98778629999 

>>> 1287437*43534 
56047282358 

>>> | 


STEP 5 While that's very interesting, it's not particularly 
exciting. Instead, try this: 


print(*Hello everyone!) 


Just enter it into the IDLE as you've done in the previous steps. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 


>>> 23453+64545522 
64568975 

>>> 98778642342-12343 
98778629999 

>>> 1287437* 43534 
56047282358 


Hello everyone! 
>>> 


| 


$09000090000090000000090000000000909000000090000000009000000009900€ 


STEP 6 This is a little more like it, since you've just produced 
your first bit of code. The Print command is fairly 
self-explanatory, it prints things. Python 3 requires the brackets as 


well as quote marks in order to output content to the screen, in this 
case the ‘Hello everyone!’ bit. 


>>> print("Hello everyone!") 
Hello everyone! 
>>> | 


STEP 7 You may have noticed the colour coding within 
the Python IDLE. The colours represent different 
elements of Python code. They are: 


Black - Data and Variables 
Green - Strings 

Purple - Functions 
Orange - Commands 


Blue — User Functions 
Dark Red - Comments 
Light Red - Error Messages 


IDLE Colour Coding 


inonenber VAT 
Light red SyntaxError: 


[orange | Commands | 1 sor erse | 


>>> print("Hello everyone!") | 


( Starting Python for the First Time & 


[III 


STEP 8 The Python IDLE is a configurable environment. IF 
you don't like the way the colours are represented, 
then you can always change them via Options » Configure IDLE and 


Clicking on the Highlighting tab. However, we don't recommend 
that, as you won't be seeing the same as our screenshots. 


[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 


|Python 3.4.2 (default, Oct 19 2014, 13:31:11) m 
>>> 2+2 


14 Fonts/Tabs | Highlighting | Keys | General | i 
>> X 

po E p Custom Highlighting Highlighting Theme 
>>> 98778642342-12343 Select : 
98778629999 

>>> 128743743534 
56047282358 

»»» print("Hello everyone!") 
Hello everyone! 

[>>> 


(© a Built-in Theme 


IDLE Classic - 


Foreground ' 


Background 


|tyou can click here ! = 
to choose items 

def func(param): 
"""string""" 


var0 = 'strinj 
vari = 
var2 = 


var3 = list(Hone) 


cursor | 
shell stdout stderr 


Save as New Custom Theme 


9990900000900000000900900000009000000009900000990090000000009900000 


STEP 9 Just like most programs available, regardless of the 
operating system, there are numerous shortcut 
keys available. We don't have room for them all here but within the 


Options » Configure IDLE and under the Keys tab, you can see a list 
of the current bindings. 


Fonts/Tabs | Highlighting | Keys | General | 
Key Set 
/* UseaBuiltinKeySet IDLE Classic Windows — 
tom Ke |. Save as New Custom Key Set 
Custom Key Bindings 
Action - Key(s) 
beginning-ofline - <Key-Home> m 
Icenter-nsert - <Control-Key-> «Control-Key-L» 
|change-indentwidth - <Alt-Key-u> «Meta-Key-u» «Alt-Key-U» «|i 
\check-module - «Alt-Keyac- 
|close-allwindows - <Control-Key-q> <Control-Key-Q> 
|lose-nindow - <Alt-Key-F4> <Meta-Key-F4> 
comment region - <Alt-Key-3> <Meta-Key-3> 
copy - «Control-Key-c» <Control-Key-C> 
[eut - <Control-Keya> «control KeyX» 
\dedent-region - <Control-Key-bracketleft> ] 
Er F 
Ok ] Apply | Cancel | 


EP 10 The Python IDLE is a power interface and one 
that’s actually been written in Python using one 
of the available GUI toolkits. IF you want to know the many ins and 
outs of the Shell, we recommend you take a Few moments to view 


www.docs.python.org/3/library/idle.html, which details many of 
the IDLE's features. 


25.5. IDLE 


IDLE 5 Python s integrated Development ant Learning Envronment 
IOLE hac tno totong laturos 
+ coded & 3005 pure Python, using We «hisses QUI toot 


IDLE S menus dynasty charge based on which ende s curren soectad Each manu documented below maces which window ype t s ussocated wih 
25.5.1.1. File menu (Shell and Editor) 


Now Fio 
Create a new fie acting window 


(Open an eeseng Hs wen an Open datog 
Recent Fine 

Opan a ist of recent es Cic one o open € 
Open Mose. 

Open an ensing mole (searches sys pam) 
Cans Donner. 
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Your First Code 


Essentially, you've already written your first piece of code with the 'print("Hello 


everyone'")' function from the previous tutorial. However, let's expand that and look at 
entering your code and playing around with some other Python examples. 


PLAYING WITH PYTHON 


With most languages, computer or human, it's all about remembering and applying the right words to the right situation. 
You're not born knowing these words, so you need to learn them. 


STEP 1 IF you've closed Python 3 IDLE, reopen it in STEP 3 You can see that instead of the number 4, the 
whichever operating system version you prefer. In output is the 2+2 you asked to be printed to the 
the Shell, enter the familiar Following: screen. The quotation marks are defining what's being outputted 
print(“Hello”) to the IDLE Shell; to print the total of 2+2 you need to remove 
the quotes: 


print(242) 
Ele Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux ^ 

Type "copyright", "credits" or "license()" for more information. 
»»» print("Hello") File Edit Shell Debug Options Windows Help 

Python 3.4.2 (default, Oct 19 2014, 13:31:11) | 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
»»» print("Hello") 

Hello 

>>> print("2+2") 

2+2 


>>> print(2+2) 
4 


>>> 
>>> 


9990000000000090000000000000000000000000000000000000000000000909€ $090000000000000000090000000090000000009000000000000000000900000 


sga Just as predicted, the word Hello appears in the spa You can continue as such, printing 2+2, 464+2343 
Shell as blue text, indicating output from a string. and so on to the Shell. An easier way is to use a 


It's Fairly straightforward and doesn't require too much explanation. variable, which is something we will cover in more depth later. For 


Now try: now, enter: 
print(*242") a=2 
b=2 


File Edit Shell Debug Options Windows Help 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
Tec 4.9.1] om Linux Ele Edt Shell Debug Options Windows Help 
Type "copyright", "credits" or "license()" for more information. Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
>>> print("Helle*) [GCC 4.9.1] on linux 
Hello = - Type "copyright", "credits" or "license()" for more information. 
>>> print(“2+2") >>> print("Hello") 
22 Hello 
>>> | >>> print("2+2") 
2+2 


>>> print(2+2) 
4 


>>> 
>>> a=2 
>>> be2 
>>> | 
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STEP 5 What you have done here is assign the letters a 
and b two values: 2 and 2. These are now variables, 


which can be called upon by Python to output, add, subtract, divide 
and so on for as long as their numbers stay the same. Try this: 


print(a) 
print(b) 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> print("Hello") 

Hello 


>>> print("2+2") 
2+2 

>>> print(2+2) 
4 

>>> 

>>> a=2 

>>> b-2 

>>> print(a) 

2 

>>> print(b) 

2 


>>> | 


i L 


STEP 6 The output of the last step displays the current 
values of both a and b individually, as you've asked 
them to be printed separately. If you want to add them up, you can 
use the following: 


print(acb) 


This code simply takes the values of a and b, adds them together 
and outputs the result. 


Elle Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
»»» print("Hello") 

Hello 

>>> print(^2*2") 

2+2 

>>> print(2+2) 

4 

>>> 

>>> a-2 


>>> b=2 
>>> print(a) 
2 


>>> print(b) 
2 


>>> print(atb) 
4 
>>> | 


STEP 7 You can play around with different kinds of variables 
and the Print Function. For example, you could 


assign variables for someone's name: 


name-"Davi d" 
print(name) 


Eile Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
»»» print("Hello") 

Hello 

>>> print("2+2") 

2+2 

>>> print(2+2) 


a=2 
b=2 
print(a) 


>>> print(b) 

2 

>>> print(atb) 
4 

>>> namee"David" 
>>> print(name) 
David 

>>> 


Your First Code (GS 


STEP 8 Now let's add a surname: 


surname-"Hayward^ 
print(surname) 


You now have two variables containing a first name and a surname 
and you can print them independently. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> name-"David^ 

»»» print(name) 

David 

»»» surname-"Hayward" 

»»» print(surname) 


Hayward 
>>> | 


STEP 9 IF we were to apply the same routine as before, 
using the + symbol, the name wouldn't appear 


correctly in the output in the Shell. Try it: 
print(name«surname) 


You need a space between the two, defining them as two separate 
values and not something you mathematically play around with. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> name-"David" 

»»» print(name) 

David 


»»» surname-"Hayward" 


»»» print(surname) 
Hayward 

>>> print(name+surname) 
DavidHayward 

>>> | 


STEP 10 


print(name, surname) 


In Python 3 you can separate the two variables 
with a space using a comma: 


Alternatively, you can add the space yourself: 


» 6 


print(name-" “+surname) 


The use of the comma is much neater, as you can see. 
Congratulations, you've just taken your first steps into the wide 
world of Python. 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> name="David" 

>>> print(name) 

David 

>>> surname-"Hayward" 

>>> print(surname) 

Hayward 


>>> print(name+surname) 
DavidHayward 

>>> print(name, surname) 
David Hayward 

>>> print(name*" "*surname) 
David Hayward 

>>> | 
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Saving and Executing 


Your Code 


While working in the IDLE Shell is perfectly Fine for small code snippets, it's not 


designed for entering longer program listings. In this section you're going to be 
introduced to the IDLE Editor, where you will be working from now on. 


EDITING CODE 


You will eventually reach a point where you have to move on from inputting single lines of code into the Shell. Instead, the 


IDLE Editor will allow you to save and execute your Python code. 


STEP 1 First, open the Python IDLE Shell and when it's up, 
click on File » New File. This will open a new window 
with Untitled as its name. This is the Python IDLE Editor and within it 
you can enter the code needed to create your future programs. 


file Edit Shell Debug Qptions Windows Help 


Ele Edit Format Run Options 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) p———Á 


{GCC 4.9.1] on linux 
Typ, "copyright", "credits" or "license()" for more information. 
>>> 


STEP 2 The IDLE Editor is, for all intents and purposes, a 
simple text editor with Python features, colour 
coding and so on; much in the same vein as Sublime. You enter 
code as you would within the Shell, so taking an example from the 
previous tutorial, enter: 


print(*Hello everyone!") 
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STEP 3 You can see that the same colour coding is in place 
in the IDLE Editor as it is in the Shell, enabling you 
to better understand what's going on with your code. However, to 
execute the code you need to first save it. Press F5 and you get a 
Save...Check box open. 


Python 3.4.2 Shel 
Ble Edt She] Debug Qptons Windows Help 
Python 3.4.2 (default. Oct 19 2014. 13:31:11) 
[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. | 


STEP 4 Click on the OK button in the Save box and select a 
destination where you'll save all your Python code. 
The destination can be a dedicated folder called Python or you 
can just dump it wherever you like. Remember to keep a tidy drive 
though, to help you out in the Future. 


print("Hello everyone!") 


cake.py 
Circle.py 


ES. pycache 
D Blue) Projects 


Eà Greenfoot Projects | | graphics.py [E] namecount.py 
B3 Python Code Hello.py E Square.py 
BB Scratch Projects img.py E test.py 


| a Ye 


Addition.py imgtest.py [-] wordgame.py 


E] 


File name: print hello 


Directory: — /home/pi/Documents 


-j im] 
E loopl.py 
[| main.py 


Files of type: Python files (*.py.*.pvw) zl 


STEP 5 Enter a name for your code, 'print hello' for 
example, and click on the Save button. Once the 
Python code is saved it's executed and the output will be detailed in 
the IDLE Shell. In this case, the words ‘Hello everyone". 


pnnt helio.py - /home/puDocuments/Python Code/p 
Ble Edt Format Bun Options Windows Lielp 


printe nerio everyone) 


STEP 6 This is how the vast majority of your Python code 
will be conducted. Enter it into the Editor, hit F5, 
save the code and look at the output in the Shell. Sometimes things 
will differ, depending on whether you've requested a separate 


window, but essentially that's the process. It's the process we will 
use throughout this book, unless otherwise stated. 
STEP 7 IF you open the file location of the saved Python 
code, you can see that it ends in a .py extension. 
This is the default Python file name. Any code you create will be 
whatever.py and any code downloaded from the many Internet 


Python resource sites will be .py. Just ensure that the code is written 
for Python 3. 


File Edit View Bookmarks Go Tools Help 


D d x 


Elle Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
r more information. 


>>> 
Hello everyone! 
>>> | 


@ [E] | mome/pi/Documents/Python Code $ 1 
H Directory Tree hd | 
1- pi 

| wig Desktop 


[ 


pnnt 
hello.py 


[8] Documents 

* E BlueJ Projects 

* C Greenfoot Projects 
* L1. pycache . 


«No subfolders> 
+ [I Scratch Projects 
= [v Downloads 
* [a] Music 
= (i Pictures 


( Saving and Executing Your Code 


STEP 8 


0-2 

b-2 

name-"Davi d" 
surname-"Hayward^ 
print(name, surname) 
print (a+b) 


Let's extend the code and enter a few examples 
from the previous tutorial: 


IF you press FS now you'll be asked to save the file, again, as it's been 
modified from before. 


$9909000009000000009900000009090000000009000900900090000000009900000 


STEP 9 IF you click the OK button, the file will be 


overwritten with the new code entries, and 
executed, with the output in the Shell. It's not a problem with just 
these few lines but if you were to edit a larger file, overwriting can 
become an issue. Instead, use File » Save As from within the Editor 
to create a backup. 


Path Browser 

Save CtrieS 

Save As... Ctrl SI fts | 
Save Copy As... Alt 4S 
Print Window Ctrl+P 
Close Alt«F4 

Exit Ctrl+Q 


STEP 10 Now create a new file. Close the Editor, and open 
a new instance (File > New File From the Shell). 


Enter the Following and save it as hello.py: 
a=”Python” 

be" is” 

c=” cool!” 

princa p bre 


You will use this code in the next tutorial. 


hello.py - /home/pi/Documents/Python Code/hello.py (3.4.2) 
Elle Edit Format Run Options Windows Help 


a-"Python" 
-"is" 
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Executing Code 
From the Terminal 


COMMAND THE CODE 


Using the code we created in the previous tutorial, the one we named hello.py, let's see how you can run code that was made 


in the GUI at the command line level. 
STEP 1 Python, in Linux, comes with two possible ways of 
executing code via the command line. One of the 
ways is with Python 2, whilst the other uses the Python 3 libraries 
and so on. First though, drop into the command line or Terminal on 
your operating system. 


le Edit Tabs Helr 


Now you're at the command line we can start 
Python. For PyEhon 3 you need to enter the 


command python3 and press Enter. This will put you into the 
command line version of the Shell, with the Familiar three right- 
facing arrows as the cursor (>>>). 


Just as before, 


STEP2 ELE 
were using a 


Raspberry Pi: Windows users will 
need to click the Start button and 
search for CMD, then click the 
Command Line returned search; 
and macOS users can get access 
to their command line by clicking 
Go » Utilities » Terminal. 


= 0D @ Filter 


Best match 


Command Prompt 


Search suggestions 


P cmd 


P «md 


From here you're able to enter the code you've 
looked at previously, such as: 


9990999009000999090090090909090000900090090000900990090000990000000909096 


Now enter: exit() to leave the command line Python 
session and return you back to the command 


prompt. Enter the folder where you saved the code from the 
previous tutorial and list the available files within; hopefully you 
should see the hello.py file. 


command line: 


From within the same folder as the code you're 
going to run, enter the following into the 


python3 hello.py 

This will execute the code we created, which to remind you is: 
a-"Python" 

b="1s” 

c="cool!” 

print(a, b, c) 


STEP 7 Naturally, since this is Python 3 code, using the 
syntax and layout that's unique to Python 3, it only 


works when you use the python3 command. If you like, try the same 
with Python 2 by entering: 


python hello.py 


( Executing Code from the Terminal Ty 


STEP 8 The result of running Python 3 code from the 
Python 2 command line is quite obvious. Whilst it 
doesn't error out in any way, due to the differences between the 
way Python 3 handles the Print command over Python 2, the result 
isn't as we expected. Using Sublime for the moment, open the 
hello.py File. 


Bl. .\Users\david\Documents\Python\hello.py - Sublime Text (UNREGISTERED) 


File Edit Selection Find View Goto Tools Project Preferences Help 


‘> hello.py x 


STEP 9 Since Sublime Text isn't available for the Raspberry 
Pi, you're going to temporarily leave the Pi for the 
moment and use Sublime as an example that you don't necessarily 
need to use the Python IDLE. With the hello.py file open, alter it to 
include the following: 


name=input(“What is your name? “) 
print(*Hello,", name) 


s> hello.py 


9909000090909000000009005009000099000900909090090000909009000000990990 


code with: 


Save the hello.py file and drop back to the 
command line. Now execute the newly saved 


python3 hello.py 


The result will be the original PyEhon is cool! statement, together 
with the added input command asking you for your name, and 
displaying it in the command window. 


File Edit Tabs Help 


SCORE 1,337 


fo 
Te eee m eR oe 
zm + SRR SER ue omm 


^4 "n n. P" f 
nin » 
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Numbers and Expressions 


We've seen some basic mathematical expressions with Python, simple addition and the 


like. Let's expand on that now and see just how powerful Python is as a calculator. You 
can work within the IDLE Shell or in the Editor, whichever you like. 


IT'S ALL MATHS, MAN 


You can get some really impressive results with the mathematical powers of Python; as with most, if not all, programming 


languages, maths is the driving force behind the code. 

Open up the GUI version of Python 3, as mentioned 
you can use either the Shell or the Editor. For the 

time being, you're going to use the Shell just to warm our maths 

muscle, which we believe is a small gland located at the back of the 

brain (or not). 


Elle Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> 


0990000000000000000000000000000090000000000000000000000000000909€ 


STEP 2 In the Shell enter the following: 


242 
543564.34553245 
99867344*27344484221 


You can see that Python can handle some quite large numbers. 


"file Edit Shell Debug Options Windows Help 


Python 3.4.2 (default. Oct 19 2014, 13:31:11) 

(| (GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 
»»» 2«2 


4 
| >>> 5435634553245 
| 34607601 
>>> 99867344*27344484221 
2730821012201179024 
>>> 
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STEP 3 You can use all the usual mathematical operations: 
divide, multiply, brackets and so on. Practise with a 


few, For example: 


1/2 

6/2 

2+2*3 
(14+2)+(3*4) 


Python 3.4.2 Shel 
File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> 2+2 

4 


»»» 54356*34553245 
34607601 

»»» 99867344*27344484221 
2730821012201179024 


3.0 
>>> 2«2*3 


>>> (142)+(3*4) 
15 


>>> | 


STEP 4 You've no doubt noticed, division produces a 
decimal number. In Python these are called floats, 
or floating point arithmetic. However, if you need an integer as 
opposed to a decimal answer, then you can use a double slash: 
1//2 
6//2 


And so on. 


File Edt Shell Debug Options Windows Help 
| [Python 3.4.2 (default. Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 
>>> 2+2 
4 


>>> 54356*34553245 
34607601 

>>> 99867344* 27344484221 
2730821012201179024 


>>> (142)+(3*4) 


>>> 1//2 


0 
>>> 6//2 
3 


>>> | 


STEP 5 You can also use an operation to see the remainder 
left over from division. For example: 
10/3 


Will display 3.333333333, which is of course 3.3-recurring. If you 
now enter: 


10763 


This will display 1, which is the remainder left over from dividing 10 
into 3. 


2730821012201179024 
>>> 1/2 

0.5 

>>> 6/2 

3.0 

>>> 2«2*3 


>>> (1#2)+(3*4) 

15 

>>> 1//2 

>>> 6//2 

3 

>>> 

3. 3333533333333335 


>>> 


1 


9990000900009000000009000000000090900009090090000000099000000009900€ 


STEP 6 Next up we have the power operator, or 
exponentiation if you want to be technical. To work 
out the power of something you can use a double multiplication 
symbol or double-star on the keyboard: 


PERS 
10**10 


Essentially, it’s 2x2x2 but we're sure you already know the basics 
behind maths operators. This is how you would work it out in Python. 
>>> 6/2 
3.0 
>>> 2«2*3 
8 
>>> (142)+(3*4) 
>>> 1//2 
>>> 6//2 
3 
>>> 10/3 
3.3333333333333335 
>>> 10%3 
1 
>>> 2**3 
8 
>>> 10**10 


10000000000 
>>> 


STEP 7 Numbers and expressions don't stop there. Python 
has numerous built-in functions to work out sets 
of numbers, absolute values, complex numbers and a host of 


mathematical expressions and Pythagorean tongue-twisters. For 
example, to convert a number to binary, use: 


bin(3) 


>> 142 
0.5 

>>> 6/2 

3.0 

>>> 2«2*3 


>>> (142)+(3*4) 
1 

>>> 1//2 

0 

»»» 6//2 

3 

»»» 10/3 
3.3333333333333335 
>>> 10%3 

1 

>>> 2**3 

>>> 10**10 


10000000000 
>>> bin(3) 


(Numbers and Expressions 


STEP 8 This will be displayed as '0b11', converting the 
integer into binary and adding the prefix Ob to the 
front. If you want to remove the Ob prefix, then you can use: 
format(3, ‘b’) 


The Format command converts a value, the number 3, to a 
formatted representation as controlled by the Format specification, 
the 'b' part. 


>>> 2«2*3 

8 

>>> (1*2)*(3*4) 
>>> 1//2 

»»» 6//2 

3 

>>> 

3. 3333533333333335 
>>> 

1 

>>> 2**3 

8 

>>> 10**10 
10000000000 

>>> bin(3) 

*0b11' 

>>> format(3,'b') 
“r 


>>> 


999090090009000900000099000000099000000000900000900990000900009900000 


STEP 9 A Boolean Expression is a logical statement that will 
either be true or false. We can use these to compare 
data and test to see if it's equal to, less than or greater than. Try this 


in a New File: 
| 


a=6 Booleantest py - /home/pi/Di 

b=7 Bile Edit Format Run Options Window 
= tT —— | 
= b-7 

peinte —= 6) EET el 

print(2, a — 7) | Wir aT Sal) " 

print(3, a = 6 and b == 7) Prints, a ze 7 erbe) 

print(4, a = 7 and b == 7) DIM EE Er 


print(5, not a — 7 and b — 7) 
print(6, a = 7 or b = 7) 
print(7, a == 7 or b == 6) 
print(8, not (a == 7 and b == 6)) 
print(9, not a — 7 and b — 6) 


859909009909900000902909990000009900000900909090090900025000000999990990 


STEP 10 Execute the code from Step 9, and you can see a 
series of True or False statements, depending on 
the result of the two defining values: 6 and 7. It's an extension of 
what you've looked at, and an important part of programming. 


File Edit Shell Debug Options Windows Help . 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

ype “copyright”, "credits" or "license()" for more information. 
START 


COO O 
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Using Comments 


When writing your code, the flow, what each variable does, how the overall program 


will operate and so on is all inside your head. Another programmer could follow the 
code line by line but over time, it can become difficult to read. 


HS COMMENTS! 


Programmers use a method of keeping their code readable by commenting on certain sections. If a variable is used, the 
programmer comments on what it's supposed to do, for example. It's just good practise. 


STEP 1 


print command: 


0-10 
print(*The value of A is,", a) 


Start by creating a new instance of the IDLE Editor 
(File > New File) and create a simple variable and 


Save the file and execute the code. 


Comments.py - /home/pi/Documen../Python Code/Comments.py (3.4.2) - 0 x 


Elle Edit Format Run Options Windows Help 
a-10 


i print("The value of A is,", a) 


STEP 2 Running the code will return the line: The value of A 
is, 10 into the IDLE Shell window, which is what we 
expected. Now, add some of the types of comments you'd normally 
see within code: 


# Set the start value of A to 10 
a=10 

# Print the current value of A 
print(*The value of A is,”, a) 


*Comments.py - /home/pi/Docume_Python Code/Comments. py (3.4.2)* - n x 


File Edit Format Run Options Windows Help 
# Set the start value of A to 10 


a- 
# Print the current value of A 
print(“The value of A is,", a) 
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STEP 3 Resave the code and execute it. You can see that the 
output in the IDLE Shell is still the same as before, 


despite the extra lines being added. Simply put, the hash symbol (#) 
denotes a line of text the programmer can insert to inform them, 
and others, of what's going on without the user being aware. 


E Python 3.4.2 Shell -5x 


Elle Edit Shell Debug Options Windows Help 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) || 


[GCC 4.9.1] on linux | 
Type "copyright", "credits" or "license()" for more information. 

>>> =========================22===== RESTART s2---2-2-----------------2-----2---- 

E I 
The value of A is, 10 

————Ó M [13 A 
>>> 

The value of A is, 10 

|| >>> 


Let's assume that the variable A that we've created 

is the number of lives in a game. Every time the 
player dies, the value is decreased by 1. The programmer could 
insert a routine along the lines of: 


gea 
print(*You've just lost a life!") 
print(*You now have", a, “lives left!") 


*Co /home/pu/Docume.. Python C 
. Elle Edit Format Run Options Windows Help 
# Set the start value of A to 10 


ode/Comments.py (3.4.2)* 


print("The value of A is,^, a) 
a=a-1 

print("You've just lost a life'") 
print("You now have", a, "lives left!") 


a=1 
i & Print the current value of A 


¥ 


STEP 5 Whilst we know that the variable A is lives, and 
that the player has just lost one, a casual viewer or 
someone checking the code may not know. Imagine For a moment 
that the code is twenty thousand lines long, instead of just our 
seven. You can see how handy comments are. 


File Edit Shell Debug Options Windows Help | 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "ci its" o icense()" for m 


T------------2--2--2-2-------------- RESTART ===: 


tion. | 


value of A is, 10 


((————————— 1 4 A 


value of A is, 10 


value of A is, 10 
've just lost a life! 
now have 9 lives left! 


$0900009000990000000090000000000090000900000000000000000000009900€ 


STEP 6 


# Set the start value of A to 10 

3-10 

# Print the current value of A 

print(*The value of A is,", a) 

# Player lost a life! 

a=a-1 

# Inform player, and display current value of A 
Clives) 

print(*You've just lost a life!") 

print(*You now have", a, *lives left!") 


Essentially, the new code together with comments 
could look like: 


| print("The value of A isS,", a) 
# Player lost a life! 

a=a-1 

# Inform player, and display current value of A (lives) 
print(^You've just lost a life!^) 

print("You now have", a, "lives left!") 


STEP 7 You can use comments in different ways. For 
example, Block Comments are a large section of 
text that details what's going on in the code, such as telling the code 
reader what variables you're planning on using: 


# This is the best game ever, and has been 
developed by a crack squad of Python experts 

# who haven't slept or washed in weeks. Despite 
being very smelly, the code at least 

# works really well. 


File Edit Format Run Options Windows Help 


* This is the best game ever. and has been developed by a crack squad of Python experts 
|| 4 who haven't slept or washed in weeks. Despite being very smelly, the code at least 
[ # works really well. | 


# Set the start value of A to 10 

a=10 

# Print the current value of A 

print(“The value of A is,", a) 
"|& Player lost a life! 


print("You've just lost a life!~) 


print("You now have", a, "lives left!") 


a=a-1 
| # Inform player, and display current value of A (lives) 


( using Comments (| 


STEP 8 Inline comments are comments that Follow a section 
of code. Take our examples from above, instead of 


inserting the code on a separate line, we could use: 


9-10 £ Set the start value of A to 10 

print(*The value of A is,", a) # Print the current 
value of A 

a=a-1 # Player lost a life! 

print(*You've just lost a life!") 

print(*You now have”, a, “lives left!") # Inform 
player, and display current value of A (lives) 


| Comments py - /home/pi/Documents/Python Code/Comments py (3.4.2) 
Ele Edit Format Run Options Windows Help 


a-10 # Set the start value of A to 10 

||print("The value of A 1s,", a) # Print the current value of A 
a-a-1 # Player lost a life! 
print("You've just lost a life!™) 

"lives left!") # Inform player. and display current value of A (lives 


NH 


print("You now have", a, 


STEP 9 The comment, the hash symbol, can also be used to 
comment out sections of code you don't want to be 


executed in your program. For instance, if you wanted to remove 
the first print statement, you would use: 


# print(*The value of A is,", a) 


h 5 - 
*Comments.py - /home/pi/Documents/Python 


File Edit Format Run Options Windows Help 


# Set the start value of A to 10 

a=10 

# Print the current value of A 

# print("The value of A is,", a)l 

# Player lost a life! 

a=a-1 

# Inform player. and display current value of A (lives) 
print("You've just lost a life!") 

print("You now have", a, "lives left!") 


STEP 10 You also use three single quotes to comment 
out a Block Comment or multi-line section of 
comments. Place them before and after the areas you want to 
comment for them to work: 


er? 


This is the best game ever, and has been developed 
by a crack squad of Python experts who haven’t 
slept or washed in weeks. Despite being very 
smelly, the code at least works really well. 


299 


File Edit Format Run Options Windows Help 


J|This is the best game ever. and has been developed by a crack squad of Python experts 
who havenOt slept or washed in weeks. Despite being very smelly, the code at least 
works really well] 


* Set the start value of A to 10 

a-10 

# Print the current value of A 

# print("The value of A is.”, a) 

# Player lost a life! 

a-a-1 

# Inform player, and display current value of A (lives) 
print(“You"ve just lost a life!") 

print("You now have", a, "lives left!") 
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Working with Variables 


We've seen some examples of variables in our PyEhon code already but it's always 


worth going through the way they operate and how Python creates and assigns certain 


values to a variable. 


VARIOUS VARIABLES 


You'll be working with the Python 3 IDLE Shell in this tutorial. If you haven't already, open Python 3 or close down the previous 


IDLE Shell to clear up any old code. 


STEP 1 In some programming languages you're required 
to use a dollar sign to denote a string, which is a 
variable made up of multiple characters, such as a name of a person. 
In Python this isn't necessary. For example, in the Shell enter: 
name-"Davi d Hayward" (or use your own name, unless you're 
also called David Hayward). 


Ls 


Python 3.4.2 Shel 
File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
»»» name-"David Hayward" 

»»» print (name) 

David Hayward 

>>> 


STEP 2 You can check the type of variable in use by 
issuing the type () command, placing the name of 


the variable inside the brackets. In our example, this would be: 
type (name). Add a new string variable: ti tLe-"Descended 
from Vikings”. 


Eile Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> name="David Hayward" 

>>> print (name) 

David Hayward 

>>> type (name) 

<class 'str'» 

>>> title="Descended from Vikings” 

>>> | 
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s808€990090900828900000580089000000209909000900909000000002900000090990 


STEP 3 


variable names. In our example we can use: print (name + 
* + title).The middle part between the quotations allows us to 
add a colon and a space, as variables are connected without spaces, 
so we need to add them manually. 


Eile Edit Shell Debug Options Windows Help | 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
»»» name-"David Hayward" 


»»» print (name) 
David Hayward 


You've seen previously that variables can be 
concatenated using the plus symbol between the 


>>> title="Descended from Vikings" 
>>> print (name + ": " + title) 
me Hayward: Descended from Vikings 
>>> 


9$990909000000000000000590090000009000000000020000000002200000000000€00€0 
You can also 


STEP 4 anaso — eg 
combine variables 


within another variable. For 
example, to combine both name 
and title variables into a new 
variable we use: 


“ “ 


character=name + *: “ + 
title 


Then output the content of the 
new variable as: 


print (character) 


Numbers are stored as different 
variables: 


age=44 
Type Cage) 


Which, as we know, are integers. 


Pytt 34 
Elle Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:1 
[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" ` 
>>> name="David Hayward" 


>>> title="Descended from Vikings” 
>>> print (name + ": " * title) 
David Hayward: Descended from Vikings 


>>> character-name + ": "+ title 


[>>> print (character) 


David Hayward: Descended from Vikings 


*class 'int'» 
>>> 


STEP 5 However, you can't combine both strings and 
integer type variables in the same command, as you 


would a set of similar variables. You need to either turn one into the 
other or vice versa. When you do try to combine both, you get an 
error message: 


print (name + age) 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 
>>> name="David Hayward" 
>>> print (name) 
David Hayward 
>>> type (name) 
<class 'str'» 
>>> title="Descended from Vikings" 
>>> print (name + ": " + title) 
David Hayward: Descended from Vikings 
>>> character=name + “: ^ + title 
>>> print (character) 
| | David Hayward: Descended from Vikings 
>>> age-44 
>>> type (age) 
<class 'int'» 
>>> print (name+age) 
Traceback (most recent call last): 
File “<pyshell#9>", line 1, in «module» 


print (name+age) 
meon Can't convert 'int' object to str implicitly 
>>> 


999000090000900000000900000000000900000009000000000900900000009900€ 


STEP 6 


This is a process known as TypeCasting. The Python 
code is: 


print (character + “ is * + str(age) + * years 
old.”) 

or you can use: 

print (character, “is“, age, “years old.”) 


Notice again that in the last example, you don’t need the spaces 
between the words in quotes as the commas treat each argument 
to print separately. 


>>> print (name + age) 
Traceback (most recent call last): 
File “<pyshell#18>", line 1, in «module» 

print (name + age) 
TypeError: Can't convert ‘int’ object to str implicitly 
>>> print (character + " is " + str(age) + " years old.") 
David Hayward: Descended from Vikings is 44 years old. 
»»» print (character, "is", age, "years old.") 


David Hayward: Descended from Vikings is 44 years old. 
>>> 


>>> | 


STEP 7 


enter: 


Another example of TypeCasting is when you ask for 
input from the user, such as a name. for example, 


age- input (*How old are you? *) 


All data stored from the Input command is stored as a string variable. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 
>>> age= input ("How old are you? ") 

How old are you? 44 

»»» type(age) 

<class 'str'» 

>>> | 


( Working with Variables (Gi 


STEP 8 This presents a bit of a problem when you want to 
work with a number that's been inputted by the 


user, as age + 10 won't work due to being a string variable and an 
integer. Instead, you need to enter: 


int(age) « 10 


This will TypeCast the age string into an integer that can be 
worked with. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 

>>> age= input ("How old are you? ") 

How old are you? 44 

>>> type(age) 

<class 'str'» 

»»» age * 10 
| Traceback (most recent call last): 

File "<pyshell#2>", line 1, in «module» 
age * 10 

TypeError: Can't convert 'int' object to str implicitly 

»»» int(age) * 10 

54 

>>> | 


STEP 9 The use of TypeCasting is also important when 
dealing with Floating point arithmetic; remember: 


numbers that have a decimal point in them. For example, enter: 
smirio 


Now enter type(shirt) and you'll see that Python has allocated 
the number as a ‘float’, because the value contains a decimal point. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "credits" or "license()" for more information. 
»»» shirt-19.99 
»»» type(shirt) 
<class 'float'» 


dz A When combining integers and floats Python 
usually converts the integer to a float, but should 
the reverse ever be applied it's worth remembering that Python 
doesn't return the exact value. When converting a float to an 
integer, Python will always round down to the nearest integer, 
called truncating; in our case instead of 19.99 it becomes 19. 


>>> | 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
Type "copyright", "credits" 
»»» shirt-19.99 

»»» type(shirt) 

<class 'float'» 

»»» int(shirt) 


or "license()" for more information. 
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User Input 


We've seen some basic user interaction with the code from a few of the examples 


earlier, so now would be a good time to focus solely on how you would get information 
from the user then store and present it. 


USER FRIENDLY 


The type of input you want from the user will depend greatly on the type of program you're coding. For example, a game may 
ask for a character's name, whereas a database can ask for personal details. 


IFit's not already, open the Python 3 IDLE Shell, Now that we have the user's name stored in a 
and start a New File in the Editor. Let's begin with couple of variables we can call them up whenever 

something really simple, enter: we want: 

print(*Hello") print(*Welcome", firstname, surname, *. I hope 

firstname=inputC“What is your first name? “) you're well today.”) 

print(*Thanks.") 

surname-input(*And what is your surname? “) *userinput py - /home/pi/Documents/Python Code/userinput py (3.4.2)* 


File Edit Format Run Options Windows Help 


print("Hello") 

firstname-input("What is your first name? ") 

print("Thanks.") 

surnameeinput("And what is your surname? ") 

print("Hello") print(^Welcome", firstname, surname,". I hope you're well today.") 
firstnameeinput("What is your first name? ") 
print("Thanks.") 

Surnameeinput("And what is your surname? ") 


File Edit Format Run Options Windows Help 


099000000000000000000000000000000000000000000000000000000000909€ $090000000000000000090900000009900000000090000000009900000000900000 


STEP 2 Save and execute the code, and as you already no STEP 4 Run the code and you can see a slight issue, the 
doubt suspected, in the IDLE Shell the program will full stop after the surname follows a blank space. 
ask For your First name, storing it as the variable firstname, followed ^ To eliminate that we can add a plus sign instead of the comma in 
by your surname; also stored in its own variable (surname). the code: 


print(*Welcome", firstname, surname+“. I hope 
you're well today.”) 


Ele Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 


*userinput.py - /home/pi/Documents/Python Code/userinput py (3.4.2)* 


File Edit Format Run Options Windows Help 


—————— RADI RESTART RD 


>>> 


Hello ry - 
print("Hello") 
Lie your first name? David "| firstname-input("What is your first name? ") 


print("Thanks.") 
surname*input("And what is your surname? ") 
print("Welcome", firstname, surname*". I hope you're well today.") 


And me is your surname? Hayward 
>> 
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STEP 5 You don't always have to include quoted text within 
the input command. For example, you can ask the 


user their name, and have the input in the line below: 


print(*Hello. What's your name?") 
name-input() 


userinput.py - /home/pi/Documents/Python Code/us: 
File Edit Format Run Options Windows Help 


print("Hello. What's your name?") 
namesinput() 


STEP 6 The code from the previous step is often regarded 
as being a little neater than having a lengthy 
amount of text in the input command, but it's not a rule that's set in 
stone, so do as you like in these situations. Expanding on the code, 
try this: 


print(*Halt! Who goes there?") 
name-input() 


>ython 


home/pi/Docume 


File Edit Format Run Options Windows Help 


Code/userinputpy (3.4.0)? - 


print("Halt! Who goes there?") 
| per 


STEP 7 It's a good start to a text adventure game, perhaps? 
Now you can expand on it and use the raw input 


from the user to flesh out the game a little: 


if name--"David": 

print(*Welcome, good sir. You may pass.") 
else: 

print(*I know you not. Prepare for battle!”) 


userinput.py - /home/pi/Documents/Python Code/userinputpy(3.42) - a x 
File Edit Format Run Options Windows Help 


r1 


print("Halt! Who goes there?") 
|| nameeinput() 
if name=="David": 
print("Welcome, good sir. You may pass.") 
else: 
print("I know you not. Prepare for battle!") 


( User input 


STEP 8 


What you've created here is a condition, which we 
will cover soon. In short, we're using the input from 


the user and measuring it against a condition. So, if the user enters 
David as their name, the guard will allow them to pass unhindered. 
Else, if they enter a name other than David, the guard challenges 
them to a fight. 


David 
Welcome, good sir. You may pass. 

n a jas RESTART seunnennennnesecencenensenesnens 
Malt! Mho goes there? 

Conan 

Lien yasat. Prepare or ttl) 
>>> 


STEP 9 Just as you learned previously, any input from a 
user is automatically a string, so you need to apply a 
TypeCast in order to turn it into something else. This creates some 
interesting additions to the input command. For example: 


# Code to calculate rate and distance 
print(*Input a rate and a distance") 
rate = float(input(*Rate: “)) 


*userinput py - 


home/pi/Documents/Python Code/ 


File Edit Format Run Qptions Windows Help 


| # Code to calculate rate and distance 
| print("Input a rate and a distance") 


rate = float(input("Rate: "))| 


89900009099090000902999099000009099900000900090909090009259000009009950999 


STEP 10 To finalise the rate and distance code, we can add: 


distance = float(input(*Distance: *)) 
print(*Time:", (distance / rate)) 


Save and execute the code and enter some numbers. Using the 
float(input element, we've told Python that anything entered is a 
floating point number rather than a string. 


userinput py - /home/pi/Documents/Python Cod 
Ele Ed Shef Debug Options Windows Help 
Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
Pii aas RESTART 


=f 
distance = [loaiCunput "Distances 
prant(Time:", (distance / rate)) 


Input a rate and a distance 
fate: 
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Creating Functions 


Now that you've mastered the use of variables and user input, the next step is to tackle 


functions. You've already used a few functions, such as the print command but Python 
enables you to define your own functions. 


FUNKY FUNCTIONS 


A function is a command that you enter into Python to do something. It's a little piece of self-contained code that takes data, 


works on it and then returns the result. 


STEP 1 It's not just data that a Function works on. They can 
do all manner of useful things in Python, such as 
sort data, change items from one format to another and check the 
length or type of items. Basically, a Function is a short word that's 
Followed by brackets. For example, len(), list() or type(). 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 
[GCC 4.9.1] on linux 
"Der "credits" or "license()" for more information. 


STEP 2 A function takes data, usually a variable, works on 
it depending on what the function is programmed 
to do and returns the end value. The data being worked on goes 
inside the brackets, so if you wanted to know how many letters 
are in the word antidisestablishmentarianism, then you'd enter: 
len(C*antidisestablishmentariani sm") and the number 28 
would return. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> len("antidisestablishmentarianism") 

28 

>>> | 
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STEP 3 You can pass variables through functions in much 
the same manner. Let’s assume you want the 
number of letters in a person's surname, you could use the following 
code (enter the text editor for this example): 


name=input (“Enter your surname: “) 
count-len(name) 

print (“Your surname has“, count, “Letters in 
[ERES 


Press F5 and save the code to execute it. 


$00900000000000000000990900000000990000000009000000000990000000090000€00 


STEP 4 


However, to view the list of built-in Functions available to Python 3, 
navigate to www.docs.python.org/3/library/Functions.html. These 
are the predefined functions, but since users have created many 
more, they're not the only ones available. 


Python has tens of functions built into it, far too 
many Eo get into in the limited space available here. 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> len("antidisestablishmentarianism") 


Enter your surname: Hayward 
Your name has 7 letters in it. 
»»» import math 


>>> 


STEP 5 Additional functions can be added to Python 
through modules. Python has a vast range of 


modules available that can cover numerous programming duties. 
They add functions and can be imported as and when required. For 
example, to use advanced Mathematics functions enter: 


import math 


Once entered, you have access to all the Math module functions. 


Python 3.4.2 Shell EN-EM 


File Edit Shell Debug Options Windows Help 


Python 3.4.2 (default, Oct 19 2014, 13:31:11) 

[GCC 4.9.1] on linux 

Type "copyright", "credits" or "license()" for more information. 
>>> len("antidisestablishmentarianism") 

28 

Ed RESTART 


Enter your surname: Hayward 
Your name has 7 letters in it. 
>>> math 


E 
DL. 


FORGING FUNCTIONS 


( Creating Functions 


STEP 6 To use a function From a module enter the name of 
the module followed by a full stop, then the name 
of the Function. For instance, using the Math module, since you've 
just imported it into Python, you can utilise the square root function. 
To do so, enter: 


math.sqrt(16) 


You can see that the code is presented as module.function(data). 


Python 3.4.2 Shell c fet | 


File Edit Shell Debug Options Windows Help 

Python 3.4.2 (default, Oct 19 2014, 13:31:11) al 
[GCC 4.9.1] on linux 
Type "copyright 


len("anti 


"license()" for more information. 


redits" or 
ntarianism") 


Enter your surname: Hayward 
Your name has 7 letters in it. 
>> math 
>> math.sqrt(16) 


There are many different Functions you can import created by other Python programmers and you will undoubtedly come 
across some excellent examples in the Future; you can also create your own with the def command. 


STEP 1 


Enter: 
def HelloQ):| 


Press F5 to save and run the script. You can see Hello in the Shell, 
type in Hello() and it returns the new Function. 


Choose File > New File to enter the editor, let’s 
create a function called Hello, that greets a user. 


STEP 2 
script to read: 


def Hello(name): 
print (“Hello”, name 


Let's now expand the function to accept a 
variable, the user's name for example. Edit your 


This will now accept the variable name, otherwise it prints Hello 
David. In the Shell, enter: namez(" Bob"), then: Hello(name). Your 
Function can now pass variables through it. 


Ele Edt Shell Debug Options Windows Help 
python 4.4.2 1a 


STEP 3 To modify it Further, delete the Hello("David") line, 
the last line in the script and press Ctrl+S to save 


the new script. Close the Editor and create a new file (File » New 
File). Enter the following: 


Press F5 to save and execute the code. 
MES) 


Ble Edt Format Bun Options 
Welle 


Window: Help 


Oct 19 2014, 13:31:11) Melio 


What you've just done is import the Hello function 

from the saved Hello.py program and then used it 
to say hello to David. This is how modules and Functions work: you 
import the module then use the function. Try this one, and modify 
it For extra credit: 


result = a +b 
return result 


www.pclpublications.com 


31 


Python on Linux ) 


Conditions and Loops 


Conditions and loops are what make a program interesting; they can be simple or rather 


complex. How you use them depends greatly on what the program is trying to achieve; 
they could be the number of lives left in a game or just displaying a countdown. 


TRUE CONDITIONS 


Keeping conditions simple to begin with makes learning to program a more enjoyable experience. Let's start then by checking 
if something is TRUE, then doing something else if it isn't. 


STEP 1 Let's create a new Python program that will ask STEP 3 Now you can use an if statement to check if the 
the user to input a word, then check it to see if it's word length variable is equal to Four and print a 
a four-letter word or not. Start with File » New File, and begin with friendly conformation if it applies to the rule: 


the input variable: word-input(*Please enter a four-letter word: “) 


word=input(“Please enter a four-letter word: “) word length-len(word) 
if word length == 4: 
print (word, *is a four-letter word. Well done.") 


Python 34 2 Shell 
File Edt Shell Debug Options Windows Help 


Python 3.4.2 (default. Oct 18 2014. 13:31:11) BE [word=input(-Pleare enter a four-letter word: ~ 


| T eredita" or “Licensees” for more information. | The double equal sign (==) means check if something is equal to 
something else. 


File Edit Format Run Options Windows Help 


word=input("Please enter a four-letter word: ") 

word length-len(word) 

if word length -- 4: 

print (word, "is a four-letter word. Well done.") 


ha | 


0990000000000000000000000000000090000000000000000000000000000909€ $009009000000000000000090900000009900000000090000000009900000000900000 


Now we can create a new variable, then use the len The colon at the end of IF tells Python that if this 
Function and pass the word variable through it to statement is true do everything after the colon 

get the total number of letters the user has just entered: that's indented. Next, move the cursor back to the beginning of 

word=input(“Please enter a four-letter word: “) the Editor: 

word length-len(word) word-input(*Please enter a four-letter word: “) 

word length-len(word) 

if word length == 4: 

Eile Edit format Run Options Windows Help print (word, “is a four-letter word. Well 


‘| word=input("Please enter a four-letter word: ^) » 
word length-len(word) done. 2i 
l else: 


print (word, “is not a four-letter word.”) 


File Edit Format Run Options Windows Help 


word-input("Please enter a four-letter word: ") 
word length-len(word) 
af word length == 4: 
print (word, "is a four-letter word. Well done.") 


me (word, "is not a four-letter word.™) 
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STEP 5 Press F5 and save the code to execute it. Enter 
a four-letter word in the Shell to begin with, you 
should have the returned message that it's the word is four letters. 
Now press F5 again and rerun the program but this time enter a 
five-letter word. The Shell will display that it's not a four-letter word. 
: = 


Ele Edt Shel 
Python 3.4 " 


LOOPS 


V. Conditions and Loops 


STEP 6 Now expand the code to include another conditions. 
Eventually, it could become quite complex. We've 


added a condition for three-letter words: 


word-input(*Please enter a four-letter word: “) 
word. Llength-len(word) 
if word length == 4: 

print (word, *is a four-letter word. Well 
done.” ) 
elif word length == 3: 

print (word, *is a three-letter word. Try again.") 
else: 

print (word, “is not a four-letter word.”) 


A loop looks quite similar to a condition but they are somewhat different in their operation. A loop will run through the same 
block of code a number of times, usually with the support of a condition. 


STEP 1 Let's start with a simple While statement. Like IF, 
this will check to see if something is TRUE, then run 


the indented code: 


*Untitled* 
Elle Edit Format Run Options Windows Help 


STEP 2 The difference between if and while is when while 
gets to the end of the indented code, it goes back 
and checks the statement is still true. In our example x is less than 
10. With each loop it prints the current value of x, then adds one to 
that value. When x does eventually equal 10 it stops. 


e 


Ele gdt shel Debug gptions windows Help Ble Edt Format fun Options Windows He 


STEP 3 The For loop is another example. For is used to 
loop over a range of data, usually a list stored as 


variables inside square brackets. For example: 


CatossDogic es Uni con 


or word ın words: 


print (word 


ords- 


a T C RN 


Bile Edt Format Bun Options Windows Help 


words=[ 


STEP 4 The For loop can also be used in the countdown 
example by using the range Function: 


or x in range (1, 10): 


The x=x+1 part isn't needed here because the range function 
creates a list between the first and last numbers used. 


Ele Edt Format Bun Options Windows Help 
x Gi. 19) 
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Python on Linux ) 


Python Modules 


MASTERING MODULES 


In this instance we're using Windows 10 to demonstrate installing modules, since they're already there in Pi OS. The same 
steps apply for those Linux distro that don't feature any modules, so don't worry about cross platform compatibility. 


STEP 1 Although good, the built-in Functions within Python 
are limited. The use of modules, however, allows us 
to make more sophisticated programs. As you are aware, modules 
are Python scripts that are imported, such as import math. 


STEP2 Some modules, especially on the Raspberry Pi, 
are included by default, the Math module being a 
prime example. Sadly, other modules aren't always available. A good 
example on non-Pi platforms is the Pygame module, which contains 
many functions to help create games. Try: import pygame. 


STEP 3 The result is an error in the IDLE Shell, as the 
Pygame module isn't recognised or installed in 
Python. To install a module we can use PIP (Pip Installs Packages). 
Close down the IDLE Shell and drop into a command prompt or 
Terminal session. At an elevated admin command prompt, enter: 


pip install pygame 


STEP 4 The PIP installation requires an elevated status 
due it installing components at different locations. 
Windows users can search for CMD via the Start button and right- 
Click the result then click Run as Administrator. Linux and Mac users 
can use the Sudo command, with sudo pip install package. 


STEP 5 Close the command prompt or Terminal and 
relaunch the IDLE Shell. When you now enter: 
import pygame, the module will be imported into the code 
without any problems. You'll Find that most code downloaded or 
copied from the Internet will contain a module, mainstream of 
unique, these are usually the source of errors in execution due to 
them being missing. 


[dy Python 3.6.2 Shell - a 

File Edit Shell Debug Options Window Help 

Python 3.6.2 (v3.6.2:5fd33b5, Jul 8 2017, 04:14:34) [MSC v.1900 32 bit (Intel)] 
on win32 

Type "copyright", "credits" or "license()" for more information. 

>>> import pygame 

>>> 


STEP 6 The modules contain the extra code needed to 
achieve a certain result within your own code, as 


we've previously experimented with. For example: 


import random 


Brings in the code from the Random Number Generator module. 
You can then use this module to create something like: 


for i in range(10): 
print(random.randint(1, 25)) 


[3 “Untitled” - a 


File Edit Format Run Options Window Help 
import random 


for i in range(10): 
print (random. randint (1, 25)) 


saga} This code, when saved and executed, will display ten 
random numbers from 1 to 25. You can play around 


with the code to display more or less, and from a great or lesser 
range. For example: 


import random 


for i in range(25): 
print(random.randint(1, 100)) 


Bom 


Fle tdt Shell Debug Opt 


z 
RESTART: Ci/Users/david/Documente/Fytnon/Rna Numper.py weeeememene 
t 


RESTART: Ci/Üsers/devid/Documents/Pyrhon/Rnd Wumber.py ========e=e 


( Python Modules 


STEP 8 


import random 
import math 


Multiple modules can be imported within your code. 
To extend our example, use: 


for I in range(5): 
print(random.randint(1, 25)) 


print(math.pi) 


[& Rnd Number.py - C 


File Edit Format Run Options Window Help 
import random 
import math 


Users/david/Documents/Python/Rnd Number. py (3.6.2) - o 


for i in range(5): 
print(random.randint(1, 25)) 


print (math.pi) 


STEP 9 The result is a string of random numbers followed 
by the value of Pi as pulled from the Math module 
using the print(math.pi) function. You can also pull in certain 
functions from a module by using the from and import commands, 
such as: 


from random import randint 
for i in range(5): 
print(randint(1, 25)) 


[iy Rnd Number.py - C 


File Edit Format Run Options Window Help 
from random import randint 


Users/david/Documents/Python/Rnd Number.py (3.6.2) == o 


for i in range (5): 
print (randint(1, 25)) 


Cu 2XETOQ) This helps create a more streamlined approach to 
programming. You can also use Import module*, 


which will import everything defined within the named module. 
However, it's often regarded as a waste of resources but it works 
nonetheless. Finally, modules can be imported as aliases: 


import math as m 
print(m. pi) 
Of course, adding comments helps to tell others what's going on. 


[È *Rnd Number.py - C:/Users/david/Documents/Python/Rnd Number.py (3.6.2)* A iE) * un 


File Edit Format Run Options Window Help 
import math as m 


print (m.pi) 
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C++on 
Linux 


C++ is an excellent, high-level programming language 
that’s used in a multitude of technologies. Everything 
from your Favourite mobile app, console and PC game to 
entire operating systems are developed with C++ at the 
core, together with a collection of software 
development kits and custom libraries. 


C++ is the driving Force behind most of what you use on a 
daily basis, which makes it a complex and extraordinarily 
powerful language to get to grips with. It's the code 
behind Linux itself, as well as most of the behind the 
scenes drivers, library Files and control elements of most, 
if not all, operating systems. 


This section shows you how to start coding in C++ on 
Linux using a Raspberry Pi. From there, you can begin to 
create great things. 


www.pclpublications.com 


TTS 
Why C++? 


C++ is one of the most popular programming languages available today. Originally 


called C with Classes, the language was renamed C++ in 1983. It's an extension of the 
original C language and is a general purpose object-oriented (OOP) environment. 


C EVERYTHING 


Due to how complex the language can be, and its power and performance, C++ is often used to develop games, programs, 
device drivers and even entire operating systems. 


Dating back to 1979, the start of the golden era of home computing labs and by regular people who didn't have access to the 
computing, C++, or rather C with Classes, was the brainchild of mainframes and large computing data centres. 

Danish computer scientist Bjarne Stroustrup while working on his 

PhD thesis. Stroustrup's plan was to further the original C language, — C's impact in the digital world is immense. Many of the programs, 


which was widely used since the early seventies. applications, games and even operating systems are coded using 
C++. For example, all of Adobe's major applications, such as 

C++ proved to be popular among the developers of the ‘80s, Photoshop, InDesign and so on, are developed in C++. You will Find 

since it was a much easier environment to get to grips with and that the browser you surf the Internet with is written in C++, as 

more importantly, it was 9996 compatible with the original C well as Windows 10, Microsoft Office and the backbone to Google's 


language. This meant that it could be used beyond the mainstream search engine. Apple's macOS is written largely in C++ (with some 


C: C++ code is much faster than that of Python. 


1 
2 
3 
4 
5 
6 


7 


17 


#include<iostream> 
using namespace std; 
void main() 
EE] (char ch; 
cout<<"Iinter a charater to check it is vowel or not"; 
cin>>ch; 
switch (ch) 
L1 [ 
case'a': case'A': 
cout<<ch<<" is a Vowel"; 
break; 
case 'c': case'li': 
cout<<ch<<" is a Vowel"; 
break; 
case 'i': case'I': 
cout<<ch<<" is a Vowel"; 
break; 
case 'o': case'O': 
cout<<ch<<" is a Vowel"; 
break; 
case 'u': case'U': 
cout<<ch<<" is a Vowel"; 
break; 


Aafault- 
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Installing - Visual Studio Community 2017 (15.0.26223.1) 


Workloads Individual components 


Windows (3) 


EI Universal Windows Platform development 
Wl Create applications for the Universal Windows Platform with Ce, 
VB, JavaScript, or optionally C++. 


Language packs 


( Why C++? d 


Summary 


NET desktop development 
Build WPF, Windows Forms and console applications using the 
NET Framework. 


v Desktop development with C... 
Included 


v Visual C++ core desktop features 


Visual C++ toolset, ATL, and optional features like MFC and... 


re Desktop development with C++ 
È] Build classic Windows-based applications using the power of the 


Optional 
VC++ 2017 v141 toolset (x86,x64) 
C++ profiling tools 

E] Windows 10 SDK (10.0.14393.0) 


Web & Cloud (4) 


ASP.NET and web development 
Build web applications using ASP.NET, ASP.NET Core, HTML, 


JavaScript, and CSS. 


Node.js development 
Build scalable network applications using Node.js, an asynchronous 


event-driven JavaScript runtime. 


Microsoft's Visual Studio is a great, 
free environment to learn C++ in. 


other languages mixed in depending on the function) and the likes 
of NASA, SpaceX and even CERN use C++ for various applications, 
programs, controls and umpteen other computing tasks. 


C++ is also extremely efficient and performs 
well across the board as well as being an 
easier addition to the core C language. 

This higher level of performance over 

other languages, such as Python, BASIC 

and such, makes it an ideal development 
environment for modern computing, 

hence the aforementioned companies 
using it so widely. 


While Python is a great programming 
language to learn, C++ puts the developer 
in a much wider world of coding. By 
mastering C++, you can find yourself 


developing code for the likes of Microsoft, Apple 
and so on. Generally, C++ developers enjoy a higher 
salary than programmers of some other languages and 
due to its versatility, the C++ programmer can move between 
jobs and companies without the need to relearn anything specific. 
However, Python is an easier language to begin with. If you're 
completely new to programming then we would recommend you 


Indeed, the operating system you're 
using is written in C++. 


iv} 
Visual C++ tools for CMake 
Visual C++ ATL support 
Windows 8.1 SDK and UCRT SDK 
B Azure development Windows XP support for C++ 
Azure SDK, tools, and projects for developing cloud apps and MFC and ATL support (x86 and x64) 
creating resources. C++/CLI support 
Clang/C2 (experimental) 
Standard Library Modules 


8 Data storage and processing e sa 


Connect, develop and test data solutions using SQL Server, Azure 0*7 continuing, you agree to the license for the 
Data Lake, Hadoop or Azure ML. Visual Studio edition you selected. We also offer the 


ability to download other software with Visual 
Studio. This software is licensed separately, as set 
Out in the 3rd Party Notices or in its accompanying 
license. By continuing, you also agree to those 


begin with Python and spend some time getting to grips with 
programming structure and the many ways and means in which 

you Find a solution to a problem through programming. Once 

you can happily power up your computer and whip 

out a Python program with one hand tied behind 

your back, then move on to C++. Of course, 
there's nothing stopping you from jumping 
straight into C++; if you Feel up to the task, 
go For it. 


Getting to use C++ is as easy as Python, all 
you need is the right set of tools in which 
to communicate with the computer in 
C++ and you can start your journey. A C++ 
IDE is free of charge, even the immensely 
powerful Visual Studio From Microsoft 

is Freely available to download and use. 
You can get into C++ from any operating 
system, be it macOS, Linux, Windows or even 
mobile platforms. 


Just like Python, to answer the question of Why C++ is the 
answer is because it's fast, efficient and developed by most of the 
applications you regularly use. It's cutting edge and a fantastic 
language to master. 


ubuntu 
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debian 


C++ on Linux ) 


Your First C++ Program 


The Raspberry Pi makes for a great coding base on which to learn C++. You won't need 


any complicated, third-party IDEs or to install any extra components. Everything you 
need to get started is already built into the Pi. 


HELLO, WORLD! 


It's traditional in programming For the First code to be entered to output the words ‘Hello, World!’ to the screen. Interestingly, 


this dates back to 1968 using a language called BCPL. 

You can use the included Geany Programmer's 
Editor to write, compile and execute your C++ code 

on Ehe Raspberry Pi. You can find Geany as the first entry in the 

Programming section from the main Raspberry Pi menu. Click the 

Geany icon to open and start coding. 


6 9-m*o 


STEP2 


main window and is numbered to help you keep track of your code. 
For now, in line 1, enter: 


The Geany editor is quite powerful while still being 
easy to use. All the code you enter shows in the 


#include <iostream> 


|- Edit Search View Document Project Build Tools Help 
GvpB-&g sx e- 7/5 
> [ untitied x | 


No symbols found | AI include <iostream> 
3 


«[ Symbols 
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STEP 3 It doesn't look like much at the moment but you can 
get into what the C++ header commands mean in 
due course. Geany uses syntax highlighting, meaning it colour-codes 
the code depending on the language. To activate this, save the code 
by clicking on File » Save As. Now name the code helloworld.cpp and 
click the Save button. 


We Edi Seatch View Documec P 


Create Folder 


Ls 


Cone || Save 


l 
STEP 4 The colour coding helps a lot when your coding. 
Now press Enter and start a new command on line 
3. Enter the following: 
int main() 


Note: there’s no space between the brackets. 


File Edit Search View Document Project Build Tools Help 
C-B- APIK «*w--8 


qd Symbols > | helloworld.cpp X | 


1 #include <iostream> 
2 


No symbols found 
3 int main() 
4 


STEP 5 Onthe next line, below int main(), enter a curly bracket: 


f 


This can be done by pressing Shift and the key to the right of P on an 
English UK keyboard layout. 


File Edit Search View Document Project Build Tools Help 


ERA- EA N- «*-28m[ 


M | Symbols > 
= @ Functions 1 
«9 main [3] 


l x 
helloworld.cpp X | 


#include <iostream> 


int main() 
{ 


2 
3 
4 
5 


STEP 6 Notice that Geany has automatically created a slight 
indent. This is due to the structure of C++ and it's 


where the meat of the code is entered. Now enter: 


//My first C++ program 


File Edit Search View Document Project Build Tools Help 


OB- Ag TTET: 20 
4 Symbols |> helloworld.cpp x | 


9 Functions include <iostream> 


«9 main [3] int main() 


//My first C++ program 


[I.T 


L 


STEP 7 


Note again the colour coding change. Press Return 
at the end of the previous step's line and then enter: 


std::cout << “Hello, world!\n”; 


File Edit Search View Document Project Build Tools Help 


G-p-«&&lex 49-48 
4 Symbols > helloworld.cpp X | 
[E @ Functions — || GR) #include <iostream> 
2 
| @ main [3] 3 int main() 
4 
5 //My first C++ program 
6 recens << "Hello, world!\n"; 
7 


( Your First C++ Program 


STEP 8 


Now you need to close off the code, by inserting the 
opposite, closing, curly bracket. On line 7 enter: 


i 


Note that you won't need to backspace to the start of the line, 
removing the indent, just by entering the curly bracket Geany auto- 
jumps to the correct part of the line, thus ending the code block. 


File Edit Search View Document Project Build Tools Help 


: | 
C-B- API Be. 7/5 4| || 
<| symbols — |> Í helloworld.cpp x | 
@ Functions E z #include <iostream> 
«9 main [3] 3 int main() 
4 
5 //My first C++ program 
6 std::cout << "Hello, world! n"; 
7 ly 


STEP 9 Essentially, these are your first steps into the world 
of coding in C++. We will look at the structure of the 
code in more detail on the next couple of pages; for now though, 
Click on the Save button as represented by a filing cabinet with a 
green downward pointing arrow. 


File Edit Search View Document Project Build Tools Help 


D~ E v ex 4*8 
< [ sym |> Save the current file 
@ Functions #include <iostream> 
@ main [3] int main() 


//My first C++ program 
std::cout << "Hello, world!\n"; 


NOUSWNH 


J 


STEP 10 IF you haven't done so already, it's always advisable 
to create a blank Folder where you can save all 


your code. You can have one each for Python and C++ or simply a 
single folder called Code, whichever you prefer. It's not a necessity, 
just good housekeeping. 


m 55 |B) EE 1 
= L3 / uw 
* hin 
a [Aboot 
a | debootstrap 
* dev ic ython gam Templates 
+ Gee es 
= [home 
= [Code 
* [ili Desktop 
= [E] Documents 
* [w] Downloads 
= C MagPi 
= [i] Music 
a [Doldconffiles 
= (&j] Pictures. 
* [F] Public 


zl thine reser 


2 
B 
Li 
2 
g 
E 
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Structure of a 
C++ Program 


C++ has a very defined structure and way of doing things. Miss something out, even 


as small as a semicolon, and your entire program will fail to be compiled and executed. 
Many a professional programmer has fallen Foul of sloppy structure. 


#INCLUDE <C++ STRUCTURE» 


Learning the basics of programming, you begin to understand the structure of a program. The commands may be different 
From one language to the next but you can start to see how the code works. 


89800900000000000000040900000000020000000020000000220200000002289€ 


INT MAIN() int main() initiates the declaration of a 
C++ function, which is a group of code statements 
under the name ‘main’. All C++ code begins at the main function, 


771722 710/700 42A regardless of where it actually lies within the code. 


student Bjarne Stroustrup 


in 1979, as a part of his 1 ; Y 

Ph.D. thesis. Initially C++ ^2 1 l ! x 
was Called C with Classes, : | helloworl d.cpp 

which added features include <iostream 


i 

to the already popular C | 7 
programming language, 3 int main( ) 

4 

5 


while making it a more 
user-Friendly environment 
through a new structure. 


Bjarne Stroustrup, 
inventor of C++. 


#INCLUDE The structure of a C++ program is quite BRACES The open brace (curly brackets) is something that 
precise. Every C++ code begins with a directive: you may not have come across before, especially if 
#include <>. The directive instructs the pre-processor to include a you're used to Python. The open brace indicates the beginning of the 
section of the standard C++ code. For example: #include <iostream> main function and contains all the code that belongs to that Function. 


includes the iostream header to support input/output operations. 
helloworld.cpp X 


#include «iostrea 


helloworld.cpp X 
#include <iostream 


int main() 


h w hk 


1 
2 
3 
4 
5 
6 
a 
8 
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COMMENTS Lines that begin with a double slash are 
comments. This means they won't be 
executed in the code and are ignored by the compiler. Comments 
are designed to help you, or another programmer looking at your 
code, and explain what's going on. There are two types of comment: 
/* covers multiple line comments and // a single line. 


helloworld.cpp X 


#include <iostream> 


int main() 


//My first C++ program 


OaAnbwWwNe 


While std stands for something quite different, in C++ it 

means Standard. It’s part of the Standard Namespace in 
C++, which covers a number of different statements and commands. 
You can leave the std: : part out of the code but it must be 
declared at the start with: using namespace std; not both. For 
example: 


Zinclude <iostream> 
using namespace std; 


| 


helloworld.cpp * 


1 #include <iostream> 
2 
a int main() 
4 { 
5 //My first C++ program 
6 std::cout << "Hello, world!\n"; 
*— dH 
8 
COUT In this example we're using cout, which is a part of 


the Standard Namespace, hence why it's there, as 
you're asking C++ to use it from that particular namespace. Cout 
means Character OUTput, which displays, or prints, something to 
the screen. If you leave std:: out you have to declare it at the start of 
the code, as mentioned previously. 


helloworld.cpp X 


#include <iostream> 
using namespace std; 


int main() 


//My first C** program 
cout | 


c oo-1muUnBucNHG 


( Structure of a C++ Program 


The two chevrons used here are insertion operators. 

This means that whatever follows the chevrons is to be 
inserted into the std::cout statement. In this case they're the words 
‘Hello, world’ which are to be displayed on the screen when you 
compile and execute the code. 


| helloworld.cpp X 


#include <iostream> 
using namespace std; 


int main( ) 


//My first C++ program 
cout << | 


Omran awh e 


OUTPUTS Leading on, the “Hello, world!” part is what you 
want to appear on the screen when the code is 
executed. You can enter whatever you like, as long as it’s inside the 
quotation marks. Sometimes brackets are needed, depending on 
the compiler. The \n part indicates a new line is to be inserted. 


//My first C++ program 
cout << "Hello, world! \n"| 


: AND } Finally you can see that lines within a Function code 
block (except comments) end with a semicolon. This 
marks the end of the statement; all statements in C++ must have 
one at the end or the compiler fails to build the code. The very last 
line has the closing brace to indicate the end of the main Function. 


helloworld.cpp X 


#include <iostream> 
using namespace std; 


int main() 


//My first C++ program 
cout << "Hello, world!\n"; 


OODNAUNSBWNHH 
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Compile and Execute 


You've created your First C++ program and you now understand the basics behind the 


structure of one. Let's get things moving and compile and execute, or run if you prefer, 
the program and see how it looks. 


GREETINGS FROM C++ 


Compiling and executing code from within Geany is remarkably simple and just a matter of clicking a couple of icons and 


seeing the result. Here's how it's done. 


STEP 1 Open Geany, if you haven't already, and load up 
the previously saved Hello World code you created. 


Ensure that there are no visible errors, such as a missing semicolon 
at the end of the std::cout line. 


m" helloworld.cpp X 


m #include <iostream> 


int main() 


//My first C++ program 
std::cout << "Hello, world!\n"; 


ce -O004t0NHPAD 


STEP 2 IF your code is ready, look to the menu bar along 
the top of the Geany window. Notice that midway 


along the line of icons there's a red brick icon. This is Build, which 
when clicked runs through the code, checking it against the C++ 
standards to see if there are any errors that stop it from running. 


le Edit Search View Document Project Build Tools Help 
9S-EB-2xgiesx| | < 


Symbols |> | helloworld.cpp X 
//My first C++ program 


«f? Functions #include <iostream> 
std::cout << "Hello, world!\n";| 


o main [3] int main() 


H 


co -0o0n25UNIHIÁÀ 
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STEP 3 When you click the Build icon, the pane at the 
bottom of the Geany interface displays some 
results. If all is well, you will see a successful compilation, if not then 
Geany issues an error along with the line the error was found on. 


M 


File Edit Search View Document Project Build Tools Help 


Gr&- è x C eaa: | 40 | 
«| — Symbols > | helloworld.cpp X | 
@ Functions 1 include <iostream> 
@ main (3 3 int main() 
4 
5 //My first C++ program 
6 std::cout << "Hello, world!\n"; 
7 
8 |} 
9 
NY 
^ 


— g++ -wall -o "helloworld" "helloworld.cpp" (in directory: /home/pi/Documents) 


Status | Compilation finished successfully. 


STEP 4 With the code successfully built, it's now time to 
execute it. Next to the Build icon there's a paper 


aeroplane icon, this is the Run icon. You can't run code that hasn't 
been previously built or has an error in place. Click the Run icon. 


int Project Build Tools Help 


x $*9-mBI! 


k ———— 
pp X Run or view the current file 


ude <iostream> 


ain() 


/My first C++ program 
td::cout << “Hello, world!\n"; 


STEP 5 When you click Run, the C++ code executes and 
asimple Terminal window appears displaying the 
results of the code. In the case of this simple code, you can see the 
words: Hello, world! in the window; as you've already learned, the 
code is cout(ing) (outputting) the contents between the quotes in 
the std::cout line. 


CEET Jol 4218 


l X 


» | helloworld.cpp * 
#include <iostream> 
int main() 


//My first C++ program 
std::cout << "Hello, world! n"; 


} File Edit Tabs Help 


DNOMSwWHE 


STEP 6 Pressing Return/Enter in the command line box 
closes it, returning you to Geany. Let's alter the code 
slightly. Under the #include line, enter: 
using namespace std; 
Then, delete the std:: part of the Cout line; like so: 


cout << “Hello, world\n”; 


> | helloworld.cpp * 


| #include <iostream> 
using namespace std; 


int main() 


//My first C++ program 
cout << "Hello, world!\n"; 


DONDA UNEB 


STEP 7 In order to apply the new changes you need to save 
the file, build it and execute it again. Go through the 
process as before, you don't need to change the name of the file 
unless you want to, of course, followed by clicking the Brick icon, 
then the Aeroplane icon. 


tasoaan] 


#include <iostream> 
using namespace std; 


int main() 


//My first C++ program 
cout << "Hello, world!\n"; 


File Edit Tabs Help 


OCOYAH EWN 


} 


(compile and Execute 


STEP 8 Just as mentioned previously, you don’t need 
to have std::cout if you've already declared the 
standard namespace at the start of the code. Now, let's create a 
deliberate mistake, to see what happens. Remove the semicolon 
from the cout line, so it reads: 


cout << “Hello, world!\n” 


p cs = ww 


> 


€ 
1 


helloworld.cpp X 


#include <iostream> 
using namespace std; 


= int main() 


//My first C++ program 
cout << "Hello, world!\n" 


COONAN WNH 


STEP 9 Now try and build the code once more. This time, 
notice that the bottom panel is displaying an error, 
regarding the missing semicolon. Notice that error reads as being 
on line 8, the first character, the closed curly bracket. This is because 
there's an expected semicolon missing before the closed bracket. 


ymbols |> | helloworld.cpp x 

hefione #include <iostream> 
using namespace std; 

main [4] 


tern Variables IM m) 


std [2] | //My first C++ program 


cout << "Hello, world!\n" 


OBYNANSWNHeH 


i 


99900009999090000040090950900900900999000000999990909009009090000000059909090 


cout << “And greetings from C++!\n”; 


Replace the semicolon and under the cout line, 
enter a new line to your code: 


The Nn simply adds a new line under the last line of outputted text. 
Build and Run the code, to display your handiwork. 


* | helloworld.cpp X | 
#include <iostream> 
using namespace std; 


int main() 
//My first C++ program File Edit Tabs Help 
cout << “Hello, world!\n"; 

cout << "And greetings from C++!\n"; 


} 


Ooo-o005uNHd 


m 


www.pclpublications.com 47 


48 


Virus! 


that one of the first 
programmed computer 
viruses that spread outside 
of a controlled system, i.e. 
into the wild, was called Elk 
Cloner and it was coded 

in 1982 by Rich Skrenta, a 
fifteen year old student. 


Elk Cloner was programmed 
to infect the Apple DOS 

3.3 operating system, and 
attached to a game. When 
the game was played fifty 
times the virus would be 
activated and instead of 
displaying the game the 
virus would blank the screen 
and display a poem: 


Elk Cloner: 
The program with a 
personality 


It will get on all 
your disks 

It will infiltrate your 
chips 

Yes, it s Cloner! 


It will stick to you 
like glue 

It will modify RAM too 
Send in the Cloner! 
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010110000101 
011001100111010101 
0010011110010010000000 
110010011001010010000000 
001000000111001101100011111 


0001100001011101000111010000 
10101110010011010001110100000 
000001100011011011110110010000 
01000011001010010000001110111111 
11010001101000011001010010000000 
10111000100000011011010110000101 
10111101101110011001100111010101 
10000001100010011110010010000000 
10000101110010011001010010000000 
11000000100000011100110110001111 
01110011001000010000001110011111 
0000001100001011101000111010000 
1010101110010011010001110100000 


00000110001 110010000 

000011001 11011111 

0001101 10000000 

000100 10000101 

01101 111010101 

1100 011000 0010000000 

0111011 1011100 10010000000 
101101111 000100000 110110 

1011000010 0110010000100000011 


01110010001 011000010111010001 
01100011011101 1110010011010001 
)011110010010000001100011011011110 
)011101000110100001100101001000000 
)0010000001110100011010000110010100 000000 
0110111000100000011011010110000101 
111101101110011001100111010101 
001100010011110010010000000 


11001001 01 00 O 
000011 11 01 1 
000010000001110011111 
0001011 00 10 0 
111001001101 00 00 O 


0001100011011011110110010000 

110100 101000011001010010000001110111111 
01000000111010001101000011001010010000000 
1100001011011100010000 11011010110000101 


100011011011110110 001100111010101 
0101001000000 10010000000 
111011000 
11101110 
0010110 
10001 
00 00 110 11001 
00 00 00 00 01 
0001101 01 00 10 
10 00 0011011 01 


11 01 00 01 11101 


0001011011 
0101011100110110 
00000101011101100001 
0000011000010111010001 
001101110010011001010110 


010001100001011000110110101 
1000111100100100000011000110 
01000110010100100000011010110 
01110110111101110010011001000 
000001100011011001010110111001 
000101101100011001010010000001 
010101110011011001010110010000 
0000010101110110000101101110011 
0000011000010111010001110100011 
0011011100100110010101100101011 
001101101101011000010111001001 
010001100001011000110110101100 
10001111001001000000110001101 


0100011 0000011010110 
011101 001100100 
000001 0110111 
000101 00100 
0101011 10110 
00000101 101101 
000001100 0001110 
111001 10101100 


1011010110000101110 


1001 
00101 
111000 
1010001 


00001011000110110 010000001 
10010010000001100 230101101111011! 
0010100100000011010110110010101 


0111101110010011001000010000001010111 
1010001*^^*^ 


00000 000110110010101101110011 


00010110110001100101001000000110 


01010111001101100101011001000 
0000010101110110000101101 


00 00 11010001 
01 00 110010 
001101101101011000 

10 00 11000110 
00 00 001000000110 


010001100101001000000110101 
0111011011110111001001100100001 
0000011000110110010101101110011 


0000 
1010001 


000101101100011 010010000001100110011 


0101011100110 11001000010000001 
000001010 111001101110 
0001100001 
10110111 
0111010 
010000 
01 01 001000 011010 
01 01 01 01 10 
0110 011001 01 10 
01 01 01 00 00 


01 00 011001 011001 


Developed as a prank back in '82, Elk 
Cloner was one of the first recorded 


C++ on Linux ) 


Using Comments 


While comments may seem like a minor element to the many lines of code that 


combine to make a game, application or even an entire operating system, in actual Fact 
they're probably one of the most important factors. 


THEIMPORTANCE OF COMMENTING 


Comments inside code are basically human readable descriptions 
that detail what the code is doing at that particular point. They don't 
sound especially important but code without comments is one of 
the many frustrating areas of programming, regardless of whether 
you're a professional or just starting out. 


In short, all code should be commented in such a manner as to 
effectively describe the purpose of a line, section or individual 
elements. You should get in to the habit of commenting as much as 
possible, by imagining that someone who doesn't know anything 
about programming can pick up your code and understand what it's 
going to do simply by reading your comments. 


In a professional environment, comments are vital to the success of 
the code and ultimately, the company or project. In an organisation, 
many programmers work in teams alongside engineers, other 
developers, hardware analysts and so on. If you're a part of the team 
that's writing a bespoke piece of software for the company, then 
your comments help save a lot of time should something go wrong 
and another team member has to pick up 
and follow the trail to pinpoint the issue. 


Place yourself in the shoes of 
someone who's job it is to find out 
what's wrong with a program. The 
program has in excess of 800,000 

lines of code, spread across several 
different modules. You can soon 
appreciate the need for a little help 
from the original programmers in the 
form of a good comment. 
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The best comments are always concise and link the code logically, 
detailing what happens when the program hits a line or section. You 
don’t need to comment on every line. Something along the lines of: 
if x==0 doesn’t require you to comment that if x equals zero then do 
something; that’s going to be obvious to the reader. However, if x 
equalling zero is something that drastically changes the program for 
the user, such as, they've run out of lives, then it certainly needs to 
be commented on. 


Even if the code is your own, you should write comments as if you 
were going to share it with others publicly. This way you can return 
to that code and always understand what it was you did or where it 
was you went wrong, or what worked brilliantly. 


Comments are good practise and once you understand how to add a 
comment where needed, you soon do it as if it's second nature. 


DEFB 26h, 30h, 32h, 26h, 30h, 32h, 0, 0, 32h, 72h, 73h, 32h, 72h, 73h, 32h 
DEFB 60h, 61h, 32h, 4Ch, 4Dh, 32h, 4Ch, 99h, 32h, 4Ch, 4Dh, 32h, 4Ch, 4Dh 
DEFB 32h, 4Ch, 99h, 32h, 5Bh, SCh, 32h, 56h, 57h, 32h, 33h, OCDh, 32h, 33h 
DEFB = 34h, 32h, 33h, 34h, 32h, 33h, OCDh, 32h, 40h, 41h, 32h, 66h, 67h, 64h 
DEFB 66h, 67h, 32h, 72h, 73h, 64h, 4Ch, 4Dh, 32h, 56h, 57h, 32h, 80h, OCBh 
DEFB = 19h, 80h, 0, 19h, 80h, 81h, 32h, 80h, OCBh, OFFh 

T858C: 
DEFB 80h, 72h, 66h, 60h, 56h, 66h, 56h, 56h, 51h, 60h, 51h, 51h, 56h, 66h 
DEFB ^ 56h,56h,80h, 72h, 66h, 60h, 56h, 66h, 56h, 56h, 51h, 60h, 51h, 51h 
DEFB 56h, 56h, 56h, 56h, 80h, 72h, 66h, 60h, 56h, 66h, 56h, 56h, 51h, 60h 
DEFB ^ 5ih,5ih,56h, 66h, 56h, 56h, 80h, 72h, 66h, 60h, 56h, 66h, 56h, 40h 
DEFB 56h, 66h, 80h, 66h, 56h, 56h, 56h, 56h 


; Game restart point 


START: XOR A 
LD (SHEET) ,A 
LD (KEMP) ,A 
LD (DEMO),A 
LD (B845B),A 
LD (B8458),A 
LD A,2 ;Initial lives count 
LD (NOMEN) ,A 
LD HL,T845C 
SET 0, (HL) 
LD HL, SCREEN 
LD DE, SCREEN+1 
LD BC,17FFh ;Clear screen image 
LD (HL), 0 
LDIR 
LD HL, 0A000h ;Title screen bitmap 
LD DE,SCREEN 
LD BC, 4096 
LDIR 
LD HL,SCREEN + 800h + 1*32 + 29 
LD DE, MANDAT+64 
LD c,0 
CALL DRWFIX 
LD HL,OFCOOh z;Attributes for the last room 
LD DE,ATTR ; (top third) 
LD BC,256 
LDIR 
LD HL, 09E00h Attributes for title screen 
LD BC, 512 ; (bottom two-thirds) 
LDIR 
LD BC,31 
DI 
XOR A 

R8621: 
IN E, (C) 
OR E 
DJNZ R8621 :$-03 
AND 20h 
JR NZ,R862F ;$+07 
LD A,1 


C++ COMMENTS 


( Using Comments 


Commenting in C++ involves using a double forward slash '//' or a forward slash and an asterisk '/*'. You've already seen some 


brief examples but this is how they work. 


STEP 1 Using the Hello World code as an example, you can 
easily comment on different sections of the code 
using the double forward slash: 


//My first C++ program cout << “Hello, world!\n”; 


helloworld.cpp X | 


include <iostream> 
using namespace std; 


int main() 


//My first C** program 
cout << "Hello, world!\n"; 
cout << "And greetings from C++!\n"; 


e Oo 0-)0oU05(GNHÀG 


STEP2 


going on: 


cout << “Hello, world!\n”; //This line outputs the 
words ‘Hello, world!'. The \n denotes a new line. 


However, you can also add comments to the end of 
a line of code, to describe in a better way what's 


Note, you don't have to put a semicolon at the end of a comment. 
This is because it's a line in the code that's ignored by the compiler. 


helloworld.cpp X | 
#include <iostream> 
using namespace std; 
int main() 


//My first c++ program 
cout << "Hello, world!\n"; //This line ouputs the words ‘Hello, world. The Wn denotes a new line. 
cout << "And greetings from C++!\n"; 


Seavousunn 


STEP 3 


/* This comment can 
cover several lines 
without the need to add more slashes */ 


You can comment out several lines by using the 
forward slash and asterisk: 


Just remember to finish the block comment with the opposite 
asterisk and Forward slash. 


hellowhld.cpp X 


#include <iostream> 
using namespace std; 


int main() 
{ 


//My first C++ program 
cout << "Hello, world!\n"; //This line ouputs the words ‘Hello, world. The " 


/* This comment can 
* cover several lines 
* without the need to add more slashes */ 


cout << "And greetings from C++!\n"; 


BREBREScovonawne 


STEP 4 Be careful when commenting, especially with block 
comments. It’s very easy to forget to add the closing 
asterisk and forward slash and thus negate any code that falls inside 
the comment block. 


— =e - ~- "~ — 


helloworld.cpp * 


#include <iostream> 
using namespace std; 


int main() 


//My first C++ program 
cout << "Hello, world!\n"; //This line ouputs the words ‘Hello, w 


/* This comment can 


* cover several lines 
* without the need to add more slashes 


cout << "And greetings from C++!\n"; 


SREBHESeovoMawNe 


STEP 5 Obviously if you try and build and execute the 
code it errors out, complaining of a missing curly 
bracket F to Finish off the block of code. If you've made the error 
a few times, then it can be time consuming to go back and rectify. 
Thankfully, the colour coding in Geany helps identify comments 
from code. 


<| Symbols > | helloworld.cpp X | 


@ Functions #include <iostream> 
using namespace std; 
@ main [4] 
@ Extern Variables dint mening) 
@ std [2] //My first C** program 


"Tn 


* cover several lines 
* without the need to add more slashes 


cout << "And greetings from C++!\n"; 


BEURER EB cw vousunu 


STEP 6 With block comments, it's good practise in C++ to 
add an asterisk to each new line of the comment 
block. This also helps you to remember to close the comment block 
off before continuing with the code: 


/* This comment can 
* cover several lines 
* without the need to add more slashes */ 


Thankfully, Geany does this automatically but be aware of it when 
using other IDEs. 


* cover several lines 
* without the need to add more slashes *'/ 
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Variables 


Variables differ slightly when using C++ as opposed to Python. In Python, you can 


simply state that ‘a’ equals 10 and a variable is assigned. However, in C++ a variable has 
to be declared with its type before it can be used. 


THE DECLARATION OF VARIABLES 


You can declare a C++ variable by using statements within the code. There are several distinct types of variable you can 


declare. Here's how it works. 


90008490000082G0000000980099000900080409000000020090000090999000000989 


STEP 1 


Zinclude <iostream> 
using namespace std; 


Open up a new, blank C++ file and enter the usual 
code headers: 


int main() 


I 
Variables.cpp X 


#include <iostream> 
using namespace std; 


int main() 
t 
b 


STEP 2 Start simple by creating two variables, a and b, with 
one having a value of 10 and the other 5. You can 
use the data type int to declare these variables. Within the curly 
brackets enter: 


o -OU RUN 


int a; 
int b; 
(e| ex OP 
b-5; 


Variables.cpp X 


#include <iostream> 
using namespace std; 


int main() 
int a; 
int b: 
10; 
E 


l a 
10 b 
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STEP 3 You can build and run the code but it won't do much, 

other than store the values 10 and 5 to the integers a 

and b. Ignore the warnings about variables set but not used, the code 
still works. To output the contents of the variables, add: 


cout << q; 
cout << ”\n”; 
cout << b; 


The cout << “\n”; part simply places a new line between the 
output of 10 and 5. 


Variables.cpp X 
1 #include <iostream> 
2 using namespace std; 
3 
4 int mainý ) 
$ a t 
6 int a 
7 int b 
8 
9 a = 10; 
10 b = 5; 
11 
12 cout << a; 
13 cout << "in"; 
14 cout << b; 
15 | 
16 
17 } 
18 


STEP 4 


int result; 


Naturally you can declare a new variable, call it 
result and output some simple arithmetic: 


result = a + b; 
cout << result; 


Insert the above into the code as per the screenshot. 


Variables.cpp X 
include <iostream> 
using namespace std; 


int main() 
{ 


File Edit Tabs Help 


e< "W^; 
cout << result; 


BERSSESOGRERE Sea vouaunH 
8 
2 
» 


STEP 5 


You can assign a value to a variable as soon as you 
declare it. The code you've typed in could look like 


this, instead: 
int a = 10; 
irt b 25; 


int result = a + b; 


cout << result; 


[ Variables.cpp X 


1 #include <iostream> 

3 

. miO File Edit Tabs Help 
6 int a = 10; 

7 int b = 5; 

8 int result = a + b; 
9 

10 

11 cout << result; 

12 

13 

14 

15 |} 


STEP 6 


int a (10); 
imeb 


Then, from the C++ 2011 standard, using curly brackets: 
int result {a+b}; 


Specific to C++, you can also use the following to 
assign values to a variable as soon as you declare them: 


| Variables.cpp X 
3: #include <iostream> 


2 using namespace std; 
3 

4 int main() 

s 

B int a (10); File Edit Tabs Help 
7 int b (5); 

8 int result {a+b}; 
9 

18 

11 cout «« result; 
12 

23 

14 

15 } 

16 


STEP 7 You can create global variables, which are variables 
that are declared outside any function and used in 
any function within the entire code. What you've used so far are 
local variables: variables used inside the Function. For example: 


Zinclude <iostream> 
using namespace std; 
int StartLives = 3; 


int main () 


( Variables 


STEP 8 The previous step creates the variable StartLives, 
which is a global variable. In a game, for example, 
a player's lives go up or down depending on how well or how bad 
they're doing. When the player restarts the game, the StartLives 
returns to its default state: 3. Here we've assigned 3 lives, then 
subtracted 1, leaving 2 lives left. 


| Variables cpp X 


#include <iostream> 
using namespace std; 
int StartLives = 3; 


File Edit Tabs Help 


int main() 


StartLives = StartLives - 1; 
cout << StartLives; 


a 
1 
2 
3 
4 
5 
6 
7 
8 
9 
||} 
1 


H 


STEP 9 The modern C++ compiler is far more intelligent 
than most programmers give it credit. While there 
are numerous data types you can declare for variables, you can in 
fact use the auto feature: 


#include <iostream> 
using namespace std; 
auto pi = 3.141593; 


int main() 


double area, radius = 1.5; 
area = pi * radius * radius; 
cout «« area; 


| Variables.cpp X 


1 #include <iostream> 
using namespace std; 
auto pi = 3.141593; 


2 

3 

4 

B int main() 
6 uf 

7 

8 


double area, radius - 1.5; 
area - pi * radius * radius; 
9 cout «« area; 
10 
11 
12 H 
13 


sagak ley Although we said to ignore the warnings in Step 
3, there's a difference between a warning and 


an error. In this case, it's just a simple warning. The new data type, 


d double, means double-precision floating point value, which makes 
startLives = StartLives - 1; the code more accurate. The result should be 7.06858. Essentially, 
cout << StartLives; you can often work with a warning but not an error. 

1 #include <iostream> Variables.cpp X ` 
2 usıng namespace std; 1 #include <iostream> 
3 int StartLives = 3; 2 ^ using namespace std; 
4 2 auto pi = 3.141593; 
5 int main() 5 int main() File Edit Tabs Help 
6 
6 r " 7 double area, radius - 1.5; 
7 StartLives = StartLives - 1; 8 area = pi * radius * radius; 
8 cout << StartLives;| 1s PORES aroa; 
9 11 
19 |} Bb 
11 
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Data [ypes 


Variables, as you've seen, store information that the programmer can then later call up, 


and manipulate if required. Variables are simply reserved memory locations that store 
the values the programmer assigns, depending on the data type used. 


THE VALUE OF DATA 


There are many different data types available For the programmer 
in C++, such as an integer, floating point, Boolean, character and so 
on. It's widely accepted that there are seven basic data types, often 
called Primitive Built-in Types; however, you can create your own 
data types should the need ever arise within your code. 


Type Command 


Integer | int 
Floating Point | float 
Character | char 


Boolean | bool 
Double Floating Point | double 


Wide Character | wchar. t 


No Value | void 


These basic types can also be extended using the following 
modifiers: Long, Short, Signed and Unsigned. Basically this means 
the modifiers can expand the minimum and maximum range values 
for each data type. For example, the int data type has a default value 
range of -2147483648 to 2147483647, a fair value, you would agree. 


Now, if you were to use one of the modifiers, the range alters: 


Unsigned int = 0 to 4294967295 

Signed int = -2147483648 to 2147483647 
Short int = -32768 to 32767 

Unsigned Short int = 0 to 65,535 

Signed Short int = -32768 to 32767 

Long int = -2147483647 to 2147483647 
Signed Long int = -2147483647 to 2147483647 
Unsigned Long int = 0 to 4294967295 


Naturally you can get away with using the basic type without the 
modifier, as there’s plenty of range provided with each data type. 
However, it’s considered good C++ programming practise to use the 
modifiers when possible. 


There are issues when using the modifiers though. Double 
represents a double-floating point value, which you can use for 
incredibly accurate numbers but those numbers are only accurate 
up to the fifteenth decimal place. There’s also the problem when 
displaying such numbers in C++ using the cout Function, in that cout 
by default only outputs the first Five decimal places. You can combat 
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that by adding a cout.precision () Function and adding a value inside 
the brackets but even then you're still limited by the accuracy of the 
double data type. For example, try this code: 

Zinclude <iostream> 

using namespace std; 

double PI = 3.141592653589793238463; 

int main() 


cout «« PI; 


} 


DataTypes.cpp X 


#include <iostream> 
using namespace std; 
double PI = 3.141592653589793238463;| 


int main() 


t 
cout «« PI; 
Jl 


(000 0 0 UN HÁ| 


Build and run the code and as you can see the output is only 
3.14159, representing cout's limitations in this example. 


You can alter the code including the aforementioned cout.precision 
function, for greater accuracy. Take precision all the way up to 22 
decimal places, with the Following code: 


#include <iostream> 
using namespace std; 
double PI = 3.141592653589793238463; 


int main() 


1 
cout.precision(22); 
cout «« PI; 


} 


DataTypes.cpp | 


#include <iostream> 
using namespace std; 
double PI = 3.141592653589793238463; 


int main() 


cout.precision( 22); 
cout << PI; 


CHOON auaWNH 


Í 


Again, build and run the code; as you can see from the command 
line window, the number represented by the variable PI is different 
to the number you've told C++ to use in the variable. The output 
reads the value of PI as 3.141592653589793115998, with the 
numbers going awry from the Fifteenth decimal place. 


Calculator — L1 X 


Scientific D 


15.142857142857142857142857142857 


DEG HYP F-E 
M+ M- MS 
x x” sin cos tan 
v 10* log Exp Mod 
ilt CE C = 


H- 12 
= oA 
O N a c 


This is mainly due to the conversion from binary in the compiler 
and that the IEEE 754 double precision standard occupies 64-bits 
of data, of which 52-bits are dedicated to the significant (the 
significant digits in a floating-point number) and roughly 3.5-bits 
are taken holding the values 0 to 9. If you divide 53 by 3.5, then you 
arrive at 15.142857 recurring, which is 15-digits of precision. 


To be honest, if you're creating code that needs to be accurate to 
more than Fifteen decimal places, then you wouldn't be using C++, 
you would use some scientific specific language with C++ as the 
connective tissue between the two languages. 


You can create your own data types, using an alias-like systern called 
typedef. For example: 


#include <iostream> 
using namespace std; 
typedef int metres; 


int main() 
metres distance; 
distance - 15; 
cout << “distance in metres is: 


“ 


<< distance; 


| DataTypes.cpp X 


#include <iostream> 
using namespace std; 
typedef int metres; 


int main() 


E 

2 

3 

4 

5 

6 

7 metres distance; 
8 distance - 15; 
9 
10 
11 
12 


cout «« "Distance in metres is: " «« distance; 


File Edit Tabs Help 


This code when executed creates a new int data type called metres. 
Then, in the main code block, there's a new variable called distance, 
which is an integer; so you're telling the compiler that there's 
another name for int. We assigned the value 15 to distance and 
displayed the output: distance in metres is 15. 


It might sound a little confusing to begin with but the more you use 
C++ and create your own code, the easier it becomes. 
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Strings 


Strings are objects that represent and hold sequences of characters. For example, you 


could have a universal greeting in your code ‘Welcome’ and assign that as a string to be 
called up wherever you like in the program. 


STRING THEORY 


There are different ways in which you can create a string of characters, which historically are all carried over from the original 


C language and still supported by C++. 


STEP 1 


#incLude <iostream> 
using namespace std; 


To create a string, you use the char function. Open a 
new C++ file and begin with the usual header: 


int main () 


} 
strings.cpp X 


include <iostream> 
using namespace std; 


int main() 
f 

) 

| 


$069009000000200400000000000009000000000020200000000029900000000998€ 


STEP2 


#incLude <iostream> 
using namespace std; 


Onan SswWnyre 


It's easy to confuse a string with an array. Here’s an 
array, which can be terminated with a null character: 


int main () 


cater Cree ei us "Gn "a "e 5. G0 5 ilg 
uu AUKT 
cout << greet << “\n”; 


} 
| strings.cpp * 


| #include <iostream> 


1 
2 using namespace std; 
3 
4 int main() 
5 
6 char grsat[B] = ['WM', *a', '1', ‘ce’, 'a*, 'n', 'a*, "Ag" 
7 cout << greet << "n"; 
8 
| qn 
10 
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STEP 3 Build and run the code and ‘Welcome’ appears 
on the screen. While this is perfectly fine, it's 
not a string. A string is a class, which defines objects that can be 
represented as a stream of characters and doesn't need to be 
terminated like an array. The code can therefore be represented as: 


Zinclude <iostream> 
using namespace std; 


int main () 
char greet[] = “Welcome”; 
cout << greet << ^n"; 


} 


strings.cpp X | 
#include <iostream> 
using namespace std; 


int main() 


char greet[] = "Welcome"; 
cout << greet << "in"; 


Boowounawne 


9990090090090000000000000000009000000000000000090009000000000900000 


STEP 4 


you can enter: 


In C++ there's also a string Function, which works in 
much the same way. Using the greeting code again, 


Zinclude <iostream> 
using namespace std; 


int main () 


i 
string greet = “Welcome”; 
cout << greet << “\n”; 


} 


strings.cpp X 


#include <iostream> 
using namespace std; 


int main() 


string greet = "Welcome"; 
cout << greet << "n"; 


Booxwonawne 


STEP 5 There are also many different operations that you can 
apply with the string function. For instance, to get the 


length of a string you can use 


Zinclude <iostream> 
using namespace std; 


int main © 

i 
string greet = “Welcome”; 
cout << “The length of the string is: “; 
cout << greet.size() << “\n”; 


strings.cpp * | 
#include <iostream> 
using namespace std; 


int main() 

1 
string greet - "Welcome"; 
cout «« "The length of the string is: " 
cout << greet.size() << "n"; 


[P OuO-OoU RUNI 


Ri 


STEP 6 You can see that we used greet.size() to output the 
length, the number of characters there are, of the 
contents of the string. Naturally, if you call your string something 
other than greet, then you need to change the command to reflect 
this. It's always stringname.operation. Build and run the code to see 
the results. 


STEP 7 


You can of course add strings together, or rather 
combine them to form longer strings: 


#include <iostream> 
using namespace std; 


int main () 


i 
string greet] = “Hello”; 
string greet2 = “, world!”; 
string greet3 = greet1 + greet2; 
cout << greet3 << “\n”; 

} 


strings.cpp X | 


#include <iostream> 

using namespace std; 

int main() 
string greet1 = "Hello"; 
string greet2 = ", world!"; 


string greet3 greeti + greet2; 


1 
2 
3 
4 
5 
6 
V 
8 
9 
10 cout << greet3 << "\n";| 
11 

12 

13 


STEP 8 Just as you might expect, you can mix in an integer 
and store something to do with the string. In this 
example, we created int length, which stores the result of string. 
size() and outputs it to the user: 


#include <iostream> 
using namespace std; 


int main () 


int length; 

string greet1 = 
string greet2 - 
string greet3 - 


*Hello"; 
*, world!”; 
greet1 + greet2; 


length = greet3.sizeQ); 


cout << “The Length of the combined strings 


“ 


is: “ << Length << “\n”; 


} 


STEP 9 Using the available operations that come with the 
string function, you can manipulate the contents of a 


string. For example, to remove characters from a string you could use: 


#include <iostream> 
using namespace std; 


int main () 
string strg (“Here is a long sentence in a 


string."); 
cout << strg << ‘\n’; 


.erase (10,5); 
<< strg << ‘\n’; 


strg 
cout 


strg. 
cout 


erase (strg.begin()+8); 
<< strg << ‘\n’; 


strg. 
cout 


erase (strg.begin()+9, strg.end()-9); 
<< strg << ‘\n’; 


} 
STEP 10 It’s worth spending some time playing around with 
the numbers, which are the character positions 
in the string. Occasionally, it can be hit and miss whether you get it 
right, so practice makes perfect. Take a look at the screenshot to see 
the result of the code. 


File Edit Tabs Help 
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TUTTA 
C++ Maths 


Programming is mathematical in nature and as you might expect, there's plenty of 
built-in scope for some quite intense maths. C++ has a lot to offer someone who's 


implementing mathematical models into their code. It can be extremely complex or 
relatively simple. 


C++ = MC2 


The basic mathematical symbols apply in C++ as they do in most other programming languages. However, by using the C++ 
Math Library, you can also calculate square roots, powers, trig and more. 


STEP 1 C++'s mathematical operations follow the same 
patterns as those taught in school, in that multiplication 


and division take precedence over addition and subtraction. You can alter 
that though. For now, create a new file and enter: 


#incLude <iostream> 
using namespace std; 


int main () 


float numbers = 100; 


numbers = numbers + 10; // This adds 10 to the 
initial 100 


cout << numbers << “\n”; 


numbers = numbers - 10; // This subtracts 10 
from the new 110 


cout << numbers << “\n”; 


maths.cpp X | 
1— include <iostream> 
2 using namespace std; 
3 
4 int main() 
5 
6 float numbers - 100; 
7 numbers = numbers + 10; //This adds 10 to the initial 100 
B 
9 cout << numbers << "n"; 
10 
11 | numbers = numbers - 10: //This subtracts 10 from the new 110 


STEP 2 


While simple, it does get the old maths muscle 
warmed up. Note that we used a float for the 


numbers variable. While you can happily use an integer, if you 
suddenly started to use decimals, you would need to change to a 
Float or a double, depending on the accuracy needed. Run the code 
and see the results. 


99090000000090090000009000090000000000000900009000000000000000000000 


STEP 3 Multiplication and division can be applied as such: 


Zinclude <iostream> 
using namespace std; 


int main () 


float numbers = 100; 


numbers = numbers * 10; // This multiplies 100 
by 10 


cout << numbers << “\n”; 


numbers = numbers / 10; // And this divides 
1000 by 10 


cout << numbers << “\n”; 


} 


| maths.cpp X 
I) sinclude <iostream> 


2 using namespace std; 

3 

4 int main() 

5 

6 float numbers = 100; 

7 numbers = numbers * 10; //This multiplies 100 by 10 
8 

9 cout << numbers << "n"; 

10 

11 numbers - numbers / 10; //And this divides 1000 by 10 
12 

13 cout << numbers << "in"; 

14 

15 

16 |} 


STEP 4 Again, execute the simple code and see the 
results. While not particularly interesting, it’s an 
introduction to C++ maths. We used a float here, so you can play 
around with the code and multiply by decimal places, as well as 
divide, add and subtract. 


File Edit Tabs Help 
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STEP 5 The interesting maths content comes when you call 
upon the C++ Math Library. Within this header are 
dozens of mathematical functions along with further operations. 
Everything from computing cosine to arc tangent with two 
parameters, to the value of PI. You can call the header with: 


#include <iostream> 
#include <cmath> 
using namespace std; 


int main () 


i 
} 


maths.cpp X 


1 #include <iostream> 
2 #include <cmath> 

A using namespace std; 
4 

5 int main() 

6 

7 

8 

9 

10 } 

11 


STEP 6 Start by getting the square root of a number: 


#include <iostream> 
Zinclude <cmath> 
using namespace std; 


int main () 


{ 
134; 


cout << “The square root of “ << number << 
is: * << sqrt(number) << “\n”; 


float number = 


“ 


— 
maths.cpp X 
| m = — 
1 #include <iostream> 
2 #include <cmath> 
3 using namespace std; 
4 
5 int main() 
6 
7 float number = 134; 
8 
9 cout << "The square root of " << number << " is: " 
10 
11 
12 } 
13 


$90000000000000900000900000090090000990000900000009090900000099090 


STEP 7 


Here we created a new float called number and 
used the sqrt(number) function to display the 


square root of 134, the value of the variable, number. Build and run 
the code and your answer reads 11.5758. 


( ce Maths 


STEP 8 Calculating powers of numbers can be done with: 


#include <iostream> 
#include <cmath> 
using namespace std; 


int main () 
1 
float number = 12; 


[1 


cout «« number «« * to the power of 2 is * «« 
pow(number, 2) << “\n”; 

cout << number << “ to the power of 3 is “ << 
pow(number, 3) << “\n”; 

cout << number << “ to the power of 0.8 is 
<< pow(number, 0.8) << “\n”; 


i 


maths.cpp X 
#include 
#include <cmath> 
using namespace std; 


“ 


<iostream> 


float number = 12; 


cout << number << " to the power of 2 is 


1 

2 

3 

4 

5 int main() 
6 

7 

8 

9 << pow(number, 2) << "n"; 
o 


9900000000000009000000009000000000000000000000009000000000000000 


Here we created a float called number with the 
value of 12 and the pow(variable, power) is where 


the calculation happens. Of course, you can calculate powers and 
square roots without using variables. For example, pow (12, 2) 
outputs the same value as the first cout line in the code. 


STEP 10 The value of Pi is also stored in the cmath header 
library. It can be called up with the M PI function. 
Enter cout << M Pl; into the code and you get 3.14159; or you can 
use it to calculate: 


#include <iostream> 
#include <cmath> 
using namespace std; 


int main () 


double area, radius = 1.5; 
area = M PI * radius * radius; 
cout << area << ^n"; 

| maths.cpp X 


#include <iostream 
#include «cmath 
using namespace std; 


double area, radius = 1.5; File Edit Tabs Help 


9 area = M PI * radius * radius; 
18 

11 cout << area << “\n"; 

12 

13 

14 |) 

15 
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g 

2 

3 

4 

5 int main() 
6 

7 

8 


C++ on Linux ) 


User Interaction 


There's nothing quite as satisfying as creating a program that responds to you. This 


basic user interaction is one of the most taught aspects of any language and with it 
you're able to do much more than simply greet the user by name. 


HELLO, DAVE 


You have already used cout, the standard output stream, throughout our code. Now you're going to be using cin, the standard 


input stream, to prompt a user response. 

Anything that you want the user to input into the 
program needs to be stored somewhere in the 

system memory, so it can be retrieved and used. Therefore, any 

input must first be declared as a variable, so it's ready to be used by 

the user. Start by creating a blank C++ file with headers. 


userinteraction.cpp X 
j^ #include <iostream> 
2 using namespace std; 
3 
4 int main() 
5 
6 | 
7 
8 
9 |} 
10 


STEP 2 The data type of the variable must also match the 
type of input you want from the user. For example, 


to ask a user their age, you would use an integer like this: 


Zinclude <iostream> 
using namespace std; 


int main () 


int age; 
cout << “what is your age: “; 
cin >> age; 


“ “ 


cout <<”\nYou are “ << age << “ years old.\n”; 
userinteraction.cpp X 
T #include <iostream> 
2 using namespace std; 
3 
4 int main() 
5 
6 int age; 
7 cout << "What is your age: "; 
8 cin >> age; 
9 
10 cout << "\nYou are " << age << " years old.\n"; 
LE 
12 
i3 |) 
14 
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STEP 3 The cin command works in the opposite way from 
the cout command. With the first cout line you're 
outputting ‘What is your age’ to the screen, as indicated with the 
chevrons. Cin uses opposite Facing chevrons, indicating an input. The 
input is put into the integer age and called up in the second cout 
command. Build and run the code. 


File Edit Tabs Help 


000009000000000000000000000009000000000000000000090000000000009000 


IF you're asking a question, you need to store the 
input as a string; to ask the user their name, you 


STEP 4 


would use: 


Zinclude <iostream> 
using namespace std; 


int main O 


string name; 
cout «« *what is your name: *; 
cin »» name; 


“ “ 


cout << “\nHello, 
well today?\n”; 


userinteraction.cpp X 


#include <iostream> 
using namespace std; 


<< name << “. I hope you’re 


int main() 


string name; 

cout << "What is your name: "; 
cin >> name; 

" << name << ". 


cout << "\nHello, I hope you're well today>\n"; 


BH 
WNESC®MBVOOSWNE 


The principal works the same as the previous code. 
The user's input, their name, is stored in a string, 
because it contains multiple characters, and retrieved in the second 


cout line. As long as the variable 'name' doesn't change, then you 
can recall it wherever you like in your code. 


STEP 6 You can chain input requests to the user but just 
make sure you have a valid variable to store the 
input to begin with. Let's assume you want the user to enter two 
whole numbers: 


Zinclude <iostream> 
using namespace std; 


int main () 


{ 


int num1, num2; 


€. 


cout «« *Enter two whole numbers: *; 
cin >> numi >> num2; 


“ 


cout << “you entered “ << num1 << “ and “ << 


num2 << “\n”; 


} 


userinteraction.cpp X | 


1 #include <iostream> 

2 using namespace std; 

3 

4 int main() 

- EM 

6 int numl, num2; 

m 

8 cout << "Enter two whole numbers 
9 cin >> numi >> num2; 

10 

11 cout << "You entered " << num1 << " and " << num2 << "in"; 
12 


STEP 7 Likewise, inputted data can be manipulated once 
you have it stored in a variable. For instance, ask the 


user for two numbers and do some maths on them: 


#incLude <iostream> 
using namespace std; 


int main () 


{ 


float num1, num2; 


». 


cout << “Enter two numbers: n"; 
cin >> num1 >> num2; 


cout << num1 << * + “ 


num1 + num2 << “\n”; 


E 


«« num2 «« * is: * «« 


#include <iostream> 
using namespace std; 


int main() 
int numl, num2; 


cout << "Enter two whole numbers: "; 
cin >> numi >> num2; 


cout << numl << "+ " 


<< num2 << " is: " << numl + num2 << "n"; 


NB OCONDNSWNe 


ite 


a0 


( User Interaction 6 


STEP 8 While cin works well For most input tasks, it does 
have a limitation. Cin always considers spaces as a 
terminator, so it's designed for just single words not multiple words. 
However, getline takes cin as the First argument and the variable as 
the second: 


#include <iostream> 
using namespace std; 


int main () 

i a 
string mystr; 
cout << “Enter a sentence: \n”; 
getline(cin, mystr); 


€ 


cout << “Your sentence is: 
characters long.Nn"; 


«« mystr.size() «« 


1 #include <iostream> 

2 using namespace std; 

3 

4 int main() 

5 

6 string mystr; 

[^ cout << "Enter a sentence: n"; 

8 getline(cin, mystr); 

9 

10 cout << "Your sentence is: " << mystr.size() << " charcters long.'*n";| 


99000000090009000000900909000000900000000000000000900000000009000099 


Build and execute the code, then enter a sentence 
with spaces. When you're done the code reads the 


number of characters. If you remove the getline line and replace it 
with cin >> mystr and try again, the result displays the number of 
characters up to the first space. 


STEP 10 Getline is usually a command that new C++ 
programmers forget to include. The terminating 


white space is annoying when you can't figure out why your code 
isn't working. In short, it's best to use getline(cin, variable) in future: 


Zinclude <iostream> 
using namespace std; 


int main () 


i 
string name; 
cout << “Enter your full name: Nn"; 
getline(cin, name); 
cout << “\nHello, * << name << “.\n”; 
i 


E | 
userinteraction.cpp X 


1 #include <iostream> 

2 using namespace std; 

3 

4 int main() 

5 gi 

6 string name; 

7 cout << "Enter your full name: ^n"; 
8 getline(cin, name); 

9 
10 cout << "\nHello, " << name << ".\n";] 
11 
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The Hobbit 


released in 
1982 for 
Various platforms, Melbourne 
House ’s The Hobbit was a coding 
work of genius, Developed by 
Philip Mitchell and Or, Veronika 
Megler, The Hobbit was uniquely 
coded using a parser called 
"Inglish’ which allowed the player 
to enter full sentences, such as 
"Take sword from Gandalf, and kill 
goblin with it.” 


DID YOU KNOW... 


Furthermore, each object in the 
game had a specific size, weight 
and solidity; so if you sat on 
a stool, and someone picked up 
the stool or threw it, then your 


character would be taken along 
with it. Also, in early versions 
of the game, the non-playing 
characters would often move 
around the map and capture and 
kill each other before the player 
had even reached that stage in 
the game, There was even a 
randomizser event in place with 
each start of the game, where 
any character could pick up a 
random object from any location. 
This meant that, potentially, it 
was possible for Thorin to pick 
you up and carry you for the 
entire adventure. Remarkable for 


a game that took up less than 38KB 
of memory. 


You are in a marrow place With a dreadful 


drop into a dim valley 


r4 
LJ 
> 
= 


> 
> 
> 
> 
+ 
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No time to sit down and start singing 
about gold, Thorin. 


( Did You Know... 


a3 


A M7 ^ 
OP 


/ 4 3 — 
CE ND 


The Hobbit, a marvel in advanced 
coding from 1982. 
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When you start something new you're inevitably going to make mistakes, this is purely 
down to inexperience and those mistakes are great teachers in themselves. However, 
even experts make the occasional mishap. Thing is, to learn from them as best you can. 


XzMISTAKE, PRINT Y 


There are many pitfalls for the programmer to be aware of, far too many to be listed here. Being 

able to recognise a mistake and fix it is when you start to move into more advanced territory, and 

become a better coder. Everyone makes mistakes, even coders with over thirty years' experience. 

Learning from these basic, common mistakes help build a better coding foundation. e 


EASY VARIABLES 


Meaningful naming for variables is a must to eliminate 
common coding mistakes. Having letters of the alphabet 


It would be wonderful to be able to 
work like Neo from The Matrix movies. 


Simply ask, your operator loads it into 


your memory and you instantly know 
everything about the subject. Sadly 
though, we can't do that. The first 
major pitfall is someone trying to learn 
too much, too quickly. So take coding in 
small pieces and take your time. 


is Fine but what happens when the code states there's 
a problem with x variable. It's not too difficult to name 
variables lives, money, player1 and so on. 


var points - 1023; 

var lives - 3; 

var totalTime - 45; 
write("Points: "+points); 
write("Lives: "+lives); 


write("Total Time: "+totalTime+" secs"); 
write(" "Ye 

var totalScore = 0; 

write("Your total Score is: "-totalScore); 


wo C - Ov U1 i Q NH 


//COMMENTS 


Use comments. It's a simple concept but commenting on 

your code saves so many problems when you next come to 

look over it. Inserting comment lines helps you quickly sift PLAN AH EAD 
through the sections of code that are causing problems; 


also useful if you need to review an older piece of code. INCEST OUR Est 


a classic text adventure, it's not always practical without a 
good plan. Small snippets of code can be written without 
too much thought and planning but longer and more in- 
depth code requires a good working plan to stick to and 
help iron out the bugs. 


Qon) 
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USER ERROR 


Enter an integer number 
asudfdsf 

Vou haue entered wrong input 
s 

You have entered wrong input 
“eztet 

You have entered wrong input 
sdfsdf213213123 

You have entered wrong input 
123234234234234234 

Vou haue entered wrong input 
12 

the number is: 12 


Process returned 0 (0x0) execution time : 21.495 s 
Press any key to continue. 
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Common Coding Mistakes 


BACKUPS 


set terminal x11 
set output 


=5 

= 100 

complex (x, y) = x + (1, 0) + y * {@, 1) 

mandel (x, y, z, n) = (abs (z)> rmax || n» 100)? n: mandel (x, y, z * z + complex (x, y), n + 1) 


logscale z 
samples 208 
isosample 200 
pm3d map 
size square 
a= #At 
b= sos 
splot mandel(-a/100,-b/100, complex(x,y),@) notitle 
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Congratulations, we have reached the end of your latest 
tech adventure. With help from our team of tech experts, 
you have been able to answer all your questions, grow in 
confidence and ultimately master any issues you had. You 
can now proudly proclaim that you are getting the absolute 
best from your latest choice from the ever changing world 
of consumer technology and software. 


So what? next? 
Do You want to ctart a new 
hobby? Are you looking to upgrade 
to a new device? Or Simply looking 

Co learn a new chill? 


Whatever your plans we are here to help you. Just check 
our expansive range of Tricks & Tips and For Beginners 
guidebooks and we are positive you will find what you are 
looking for. This adventure with us may have ended, but 
that's not to say that your journey is over. Every new 
hardware or software update brings its new features and 
challenges, and of course you already know we are here to 
help. So we will look forward to seeing you again soon. 
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